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The following explanations and table, not being «onttioed 
in the W^ritten Arithmetic, are inserled here for the conveni- 
ence of those who have not studied the Mental Arithmetic. 
=£(ti:[Ai4TT 18 expressed hy two horizon^l marks ; thus 100 
ct8.=l dollar, signifies that 100 cents are equal to 1 dollar. 
-\- Addition is denoted by a cross, formed hy one horizontal and 
one perpendicular line, placed between the number; as 
4^5=9, signifying that 4 added lo 5 equals 9. 
X Multiplication is denoted by a CEOSS, formed by two ob- 
lique lines placed betwfe&lbe numbers ; as 5X3s^l5, sig- 
nifying that 5 multiplied by 3, or 3 times 5 are equal to 15. 
— ScBT&ACTiON is dcnotcd by one horizontal mark, placed be-, 
between the nuipbera ; as 7— 43£d, sonifying that 4 taken 
from 7 leave 8. 
)(,-T- % Division is denoted three different ways; 1st. by the 
reversed parenthesis ; 2dly. by a horizontal line placed be- 
tween the numbers with a dot on each side of it; and 3dly.by 
writing the number to be divided over the other in the form 

of a fraction; thus S)8(4, and 8-^2=s4, and |=4, aU sig- 
nify the same thing namely, that 8 divided by S the quotient 



is 4. 
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ADVIiRTiBEMENT. 

Wbb» the improved edition of this work was published, in 18S8, 
'it was intended that the Written Arithmetic, which forms the lecond 
and third parts should always be accompanied by the Mental Arith- 
metic embraced in the first part. Since that time it has, however, 
been thought best to transpose such tables from the Mental. to the 
Written Arithmcttc, fis to render the latter complete without the 
former, in order to lessen the expense of the book to those who do 
not wisb. to study mental arithmetic, or who have studied soma 
other treatise ; aodi thus prepared, it is now presented to the public. 
No alteration has been made from the last edition in thejRrrange- 
QVon^oC the rules^ and the whole 4if the second part is presented, aa 
.^iore, on the inductive plan of Lacroix. ^be principles are first 
developed by the analysis of familiar examples, and the method of 
applying these principles to the solution of (questions is tlien ez- 
pi'^ssed in general terms, forming a JZuie, which is stUl further il- 
lustrated by a gre&t variety of practical questions. The analysis is. 
printed in smsju type, occupies, but little space, and may be omitted 
-^6y. Xhast wk^ wish tQ use rvki wUhout undtr$tmnding them. 

Addition and Multiplication, both involving the same principles, 
are presented in connexion, and also Subtraction and Division. A 
knowledge -of decimals bein^ necessary to a good understanding of 
our Federal currency and this knowledge being easily acquired by 
such as have learned the notation of whole numbers, deciroalf and 
Federal money are introduced immediately ai\er the first section on 
simple numbers. By acquainting the pupil thus early with decimals, 
he will be likely to understand them better and to avail himself of 
the faci Ikies they afford in the solution ot questions and the tmni* 
action of business. 

Reduction Moending and descending are arranged in parallel col- 
umns and the answers tt> the questions of one eolimin are found in 
the corresponding questions of the other. Compound muUiplUm' 
iion and division are arranged in the same way, and only one gen- 
eral rule for each is given, which was thought better than to per- 
. plex the pupil with a multiplicity of cases. . 

Interest and other calculations by the hundred are all treated de- 
. ' cimallyj that method being most simple and comfortable to the no- 
tation of our currency. The nature and principles of preporlton 
f re fully developeid and the method of applying them to the solu- 
tion of questions'clearly shown. 

* The written arithmetic* of /roctions being, to young pupils, some- 
what difficult to be understood, is deferred till they are made famil- 
iar with the most important arithmetical operations performed with 
whole numbers and decimals. The nature of roots and powerM has 
been more fully explained in the present edition, and several new 
diagrams introduced for their elucidation. Throughout the second 
part, it has been our main object to familiarize the pupil with the 
fundamental principles of the science, believing, thst when ti| 
are well understood, he will find no d\fi&oa\X^ vok ^\!^\vckK^'^sM 
ihp particttJar «ft9e9 ivhic^ may «cctt|. 1 
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The third part is mostly practical, and compoaed of such rulea 
and other matters as we conceived would be interesting and useful 
to the student and the man of business. 
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PART 11. 

ARITHMETIC. 



SECTION I. 

NOTATION Ar^D NUMERATION. 

70. An individual thin^ talren as a standard of compaz> 
son, is called unity y ^ umty or one, 

71. Number is a coUection of units, or ones. 

72. Numbers are formed in the followiAg manner; ont» 
and one more are called two, two and one, three, three and 
one, /our, four and one, JwCi fire and one, six, six and one, 
seven, seven and one, eight, eight and one, nine, niiie and 
one, ten; and in this way we might go on to any extent, 
forming collections of units by the continual addition of one, 
and giving to each collection a different &ame. Bttt it is 
evident, tEat, if this course were pursued, the names would 
soon become so nuinerous that it would be utterly impossible 
to remember them. Hence has arisen a method of ccmbin- 
ing a very few names, so as to give an almost infinite variety 
of distinct expressions. These names, with a few excep- 
tions, are derived from the^^names of the nine first numbers, 
and from the names given to the collections of ten, a Aun- 
dred, and a thcmsana units. The nine fiist numbers, whose 
names are given above, axe called vnits, td distinguish them 
from the collections of tens, hundreds, &c. The collections 
of t^ns are named ten, twenty, thirty, forty, J^y, sixty, sev" 
eniy, eighty, ninety. (6), The intermediate numbers are ex- 
pressed by joining tne names of the units with the names of 
the tens. To express one ten and fbur units, we ^zj four- 
teen, to ex|>ress two tens and^wc units, we sav twenty-Jive, 
and others in like manner. The collections of ten tens, or 
hundreds, are expressed by placing befor& them the names 
of the units; as, one hundred, two hundred, and so on to nine 
hundred. The intermediate numbers axe formed by joining 
to the hundreds the collections of tens and umts. To 
express two hundred, four tens, and six units, we should 
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Wkjf two hundred forty ids. The collections of ten hundt^df 
•recalled thousantU^ which take. their names from the coUec- 
tioDs of unitSjtens and htindred^,' as, one ihnwtand. two Ihot^ 
tandf -— ten thouiand^ tvoef^tf th^Ufi nti^ — one. hundred thm^ 
•and. two hundred thoumnd^ Sic. The collections of ten hun- 
dred thousands are called ^t//«onx, the collections of teft 
hundred millions are called billions^ and so on to trillions^ 
, qtujidriilinnM, &c, and these are severally diFtingnished like 
the collections of thousands. The foregoing names, combined 
according to the method above stated, constitute the tpoken 
numeration, 

73. To save the trouble of writing large numbers in words, 
and to render computations more easy, characters, or symbols, 
have been invented, by which the written expression of num* 
bers is very much abridged. The method of writing numbers 
in characters is'called Eolation, The two methods of nota* 
tion, which have been most extensively use^l, are the Roman 
and the Arabic* The Roman numerals are the seven follow- 
ing letters of the alphabet, I, V, X, L, C, D, M, which are 
now seldom used, except in numbering chapters, sections, 
and the like. The Arabic characters are those in commou 
use. They are the ten following: cipher, or zero, lone,, 
t two, 8 three, 4 fotir, 5 five, 6 six, 7 seven, 8 eight, 9 nine« 
The above characters^ taken one at a time, denote aU the 
aumbers from zero to nine inclusive, and are called simple 
units. To denote numbers larger than nine, two or more of 
these characters must be used. Ten is written 10, twenty 20, 
thirty 80, and so on to ninety, 90^ and the interotdiate num- 
bers ar^ expressed by writing, the excesses of simple units in 
place of the cipher] thus for lourteen we wrile 14, for twenty- 
two, S2, &c.(13) Hence it will be seen that a figure in the 
second place denotes a number ten times greater than it does 
f^en standing alone, op' in the first place. 7he first place at 
the right hand is therefore distinguished by. the name of 
unU*i place, and the second place, which contains units of a 

*A corap&risoA of the two methods of notation is exhibited io tlio 
following TABIiB. 



=M orCIo.lOOOO=:£ orCCIjo 



2=»IT 
8»III 

4r.IV 

6=V 

6=VI 

7=VII 

te=vni 



10- 
20= 
80= 

40: 
50: 
60: 

70= 
80= 
90= 



IT" 
=xx 

sXXX 

sXL 

=L 

=LX 

=LXX 

=:lxxx 

=XC 



10Q=C 1000 

200=CC 1100 
800=:CGG 1200 
400-CCCC 1300 
500=Dorlo 1400 
600= DC 1600 
700 -DCC 200O 
900=DCCC:6000 
900=sDCccci600Q— VI 



MC 

MCC 

sMCCC 

MCCCC 

MD 

MM 

loo or V 



60000=Iopo 
60000=if^ 
100000 =sCCCf 000 
1000000=»M 

2000000«Mii 
1829«Mi)cccxxix 



i 
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higher order, is called the i«n'# piaee. Ten tens, or 

hundred, is written, 100, two hundred, 200, and so oft to 
nine hundred, 900, and the intermediate numbers are «»• 
pressed by writing the exicesses of tens imd urdte in tiie tena^ 
and units' places, instead of the ciphm. Two hundred and 
twenty-two is written, 222. Here we have the figined 
repeated three times, and each time wi^ a different value. 
The 2 in t)ie second place denotes a number ten times Mat- 
er than the 2 in the first; and the 2 in the tbir^ or hundreda' 
place, denotes a number ten times greater than the 2 in tbm 
second; or ten's place; and this is a fundamental law of 
Notation, that each removai ofajigure one place to ilie l^ 
hand increaset iU vahie ten times. 

74. We have seen that aU numbers may be expressed by 
repeating and varying the position of ten fi^es. In doing 
this, we have to consider these figures as havine local values, 
which depend upon their removal from the place of unita. 
These ioi^al values are called the names of the places: iMA 
may be learned from th^ fdUowing 

TABUB I« 







'^' -SSI'S 



sis all si| ill ail s ll ii 

3456754 37 8 4^4974301232 ^ 

-' By this table it will be seen that 2 in the first place denotee 
simply 2 units, that 3 in the second place denotes as many 
tens as there are simple units in the ngure, or 3 tens; that 9 
in the third place denotes as maify hundreds as there are 
units in the neure, or 2 hundreds; and so on. Hence to 
read any number, we have only to observe the following 

Rule. — To the simple wdue of eachfigvre join the nism§ 
ofitsjplace, beginning at the left hand, and reading the fig" 
ures in their order towards the right. 

The figures in the above table would read, three sextillions» 
four hundred fifty-six quintillions, seven hundred fifty-four 
ciuadrilUons, three hundred seventy-ei^t trillions, four hvaor 
dred sixty-four billions, nine hundred seventy-four milliona» 
three hundred one Aousand, two hundred thirty-two. 

75. In reading very large numben it is often convenient 
to divide them into pcnocEs of three figures each, as in the 
following 
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S ^ :§ ;§ .9 

H a *3 ca 

fS ^ ^ ^ 

X 9 S ** 

B S O O 

D Q ^ O 



TABLE !!• 

i § § 

i I 1 I I J i I 






682, 123, 410;864;»2,012, 845, 862,051,284, 625, 411, 248, 678. 

By this table it will be seen that any number, however 
large, after dividing it into periods, and knowing the names 
of tne periods, can be read with the same ease as one consist- 
ing of three figures only; for the same names, (hundreds, 
tens, units,) are repeated in every period, and we have only 
to join to these, successively, the names of the periods. The 
first, or right hand period, is read, six hundred seventy-three 
— fmi/»5 the second, two hundred forty-three thousands^ the 

the third, four hundred eleven millions, and so on. 

« 

76. The foregoing is according to the French nmneration, which»on 
accoont of its ^nplicity, is now generally adopted in English books. In 
the older Arithmetics, and in the two first editions of tibis work, a period 
is made to.consiBt of six %ure8, and these were subdivided into half peri* 
ods, as in the following 

TABLE III. 



Sextill. autntiU. QuadriU. Trill. BiUions. Millions. Untte.! 



Periods. 



Half per* 



F^ures. 



v,^N-^ v.#%^w ^^V*-' v.#%^w v,^v%i/ v^vx/ v^y^t 

til. un. th. un. th. nn. th. un. - th. ub. th. un. cxt.cxn.| 

/<vA«^^ /x/w^N r^.^^^\ <vA«^^ /^.a^^^ /^^wa^^tn ^.^.a^^n 

632,123, 410,864, 232,012, 345,862, 051^284, 525,411, 248,fl78 



These two methods agree for the nine first place's; hut beyond this, the 
peaces take dififcrent names. Five billions, for iexample, in the former 
method, is read five thousand millions in the latter. The tsrinciples of 
notation are, notwithstanding, the same in both throughout — the diroreooo 
consisting only in enunciation.' 

EXAMPLES FOR PRACTICE. 

Enuxnerate, or write the foHow- 



Write the following in figures: 
Eight. Seventeen. Ninety-three^ 
*rhrce hundred sixty. Five thou- 
sand four hundred and seven. Thir- 
ty^ thousand fifty nine. Seven 
millions. Sixty-foar billions. One 
Inindred nine quadrillions, one hun- 
dred nine millions, one hundred nine 
thousand, one hundred and nine. 



ing in words: 

65 

123 

2040 

€0735 

128456 



7890 U2 

74351*^4 

137111055 

8900000000 

80000010010 

222000111002 
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the columns oftena, hundreds, fee. always remembering, that 
ten units of any one order, are just equal to one unit of the 
next higher order. 

.PROOF. 

dS. Begin at the top, and reckon each column downwards, 
and if their amounts agree with the former, the operation is 
supposed to have been rightly performed. 

Note. — No method of proTing an arithmetical operation will demoa* 
strate the work to be correct ; but bm we Bhould . not be likelV to commit 
errors in both operations, which diould exactly balance each othar» tbt 
proof renders toe correetoess of the operation highly probable. 

aUESTIONS FOE PRACTICE. 



5. According to the census 
of 1820, Windsor contained 
S956 inhabitants, Middlebury 
3535, Montpelier 2308, afid 
Burlington ^lll*; how many 
inhabitants were there in 
those four towns .^ 

Operation. . 
3956 Windsor. 
2585 Middlebury. 
S308 Montpelier. 
2111 Burlington. 

9810 Total. 

9910 Proof. 

6. A man has three fields, 
one contains 12 acres, ano^ 
ther 23 acres, and the other 
47 acres; how many acres are 
there in the whole r 

Ans.J92^ 

7. A person killed an ox, 
the meat of which weighed 
642 pounds, the hide 105 
pmmds,, and the tallow 92 
pounds: what did they all 
weigh .^ Ans. 839. 

8. How many dollars are 
2565 dollars, 7009 dollars, and 
796 dollars, when added toge- 
ther? Ans. 10370 dolC. 



9. In a certain town there 
are 8 schools, the number of 
scholars in the first is 24, in 
the second 32, in the third S^, 
in the fourth 36, in t^e BStk 
26, in the sixth 27, in the se- 
venth 40, and in the eighth 
38; how many scholars in al) 
the schools? Ans. 251. 

10. Sir Isaac Newton was 
born in the year 1642, and 
was 85 years old when he di- 
ed; in what year did he die? 

^ Ans. 1727. 

tl. I haye 100 bushels* of 
wheat, worth 125 dollars, 150 
bushels of rye, worth 90 dok* 
lars, and 90 bushels of corn, 
worth 45 doUars; how manj 
bushels h^ye I, and what is it 
worth? Ans. 340 busk 

worth' 260 dolls. 

12. A man killed 4 hogs, 
one weighed 371 pounds, one 
510 pounds, <«e 472 pounds, 
and the other 396 pounds;, 
what did they all weigh? 

Ans. 1749 pounds. 

13. The differl^nce between 
two numbers is 5, and the 
least number \8 7 : what ii 
the greater? Ant. IS. 
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14. The difference between 
two numbers is 1448, and the 
least nuDober is S575 ; what 
is the greater? Ans. 4023. 

16. There are three bags 
of money, one contains 6462 
dollars, one 8224 dollars, and 
the other 5749 dollars; how 
many dollars in the three 
bags? Ans. 20435 dolls. 

16. According to the cen- 
sus of the United States in 
1820, there were .S995053 free 
white males, 3866657 free 
white females, and 1776289 
I>ersons of every other descrip- 
tion; what Was the whole 
number of inhabitants at that 
time? Ans. 9637999. 

1 7. It is ^8 miles from Bur- 
lington toMontpelier, 47 from 
MontpeHer to Woodstock, 



atid 14 from' Woodstock to 
Windsor; how far is it firom 
Burlington to Windsor? 

Ans. 99 miles. 

18. How many days in a 
conamon year, there being in 
January 31 days, in February 
28, in March 31, in April 90, 
in May 31, in June 30, in Jor 
ly 31, m August 31, in Sep- 

.tember SO, in October 81, m 
Norember 30, and in Decent 
her 31 days? Ans. 365. 

19. A person being asked 
his age, said that he was 9 
years old when his youngest 
brother was born, that his bro- 
ther was 27 years old when 
his eldest son wa^ born, and 
that his son was 16 years old; 
what was the person's age? 

Ans. 52 years. 



20. 


21. 


22. 


23. 


94. 


S3213 


242461S 


8192735 


9876987 


39862184 


16423 


1234567 


214268 


7986698 


40961359 


21280 


7654321 ^^ 


1541320 


4343434 


695646 


90418 


2112710 


.40212 


2121212 


94865 



25. 27464-390+1001+9976f4*321-J-668S==25067, Ans. 
S6. d9543216+4826332fl91817l6=63551264» Ans. 



Z. UVVriBtlCATIOV. 

ANALYSIS. 

^ 93. We luTe Men that Addition is an operation bgr which 
vmben are united into one ram. Now it frequendy happepB that tfaa 
fenmben to be added are all equal, in which case the operation may l» 
abridged by a proooM called JDi<(^j)Kca<toii. 

, 1. IfabookiiDst6ceDts,iHialwin4iiM^booiQiC€all 
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/3 SIMPLE MULTIPLICATION. 90,91,92. 

CJONTRACnONS OF MULTIPLICATION. 

* 90* 1. A man bought 17 cows for 16 doUais apiece; what did they 
•llcoitl 

If we multipily 17 by 5, we find the cost at 5 dollars apiece. 

Operation, and since 15 is 8 times 5, the cost, at 15 dollars apiece, wiU 

17 manifestly be 8 times as much as the cost at 5 dollars apiece. 

6 If then we multiply the cost at 5 dollars by 8, the product must 

— be the cost at 1& dollars apiece. 

85 A number (as 15) which is produced by the multiplication 

8 of two, or more, other numbers, is called a composite number, 

The victors which produce a composite number (as 5 and 8) 

AnB.9255 are called the component parts, 

1. To mtdtiply by a composite number, 
RuLK.— "Multiply first by one component part, and that product by the 
other, and sp on, if there be more thsun two; the last product will be the 
answer. 

2. What is the weight of 82l)oxe8, 8. Multiply 2478 by 86. 
each weighing 42 poundsl Product 89208. 

42 6X7 Ans. 8444 Km. 4. Multiply 8462 by 56. 

J Product 473872. 

91* 5. What will 16 tons of hay jcost at 10 doUars a toni 
It has been shown (78) that each removal of a figure one place tOf 
fnxds the left increases its value ten times. Hence to multiply by 10, we 
lave only to annex a cipher to the multiplicand, because all the signifi- 
cant fiffures are thereby removed one place to the left. In the present 
esampfe we add a cipher to 16, making 160 dollars for the answer. 

6. A certain army is made up of 125'companies, consisting of 100 men 
each ; how many men are there in the wholel 

For the reasons given under example 5, a numbi^ is. moltiplied by 100 
by placing two ciphers on the right of it, for die first cipher multiplies it 
by 10, and the second multiplies this product by 10, and thus makes it 10 
tunes 10, or 100 times greater; and the same reason mg may be extemled 
to 1 with any number of ciphers annexed* Hence 

2. To mtdtiply by 10, 100, 1000, or 1 with any number of ciphers annexed. 

Rule. — ^Annex as many ciphers to the multiplicand as there are ci- 
phers in the minltiplier, and the number thus produced will be tlie product. 

7. MaltipW 3579 by 1000. | 8. Multiply 789101 by 100000. 

Prod. 8579000. | Prod. 78910100000. 

9Z» 0. What is the weight of 250 casks of sugar, each weighing SiQO, 

1^ 1 Here 800^ maybe regarded as a composite number, 

25 whose component parts are 100 ana 3; hence to 

8 multiply by 800, we have only to multiply by 3 and 

— join two ciphers to the pro4ttct t and as the operation 
Ads. 76000 lbs. * must always commence with th9 Jrst i^gqificant fig- 

we, ndien the multiplicand is tecniinated by ciphers, the cipher in that 
may be omitted in multiply ing, and.be joined afberwards to the j^roduct. 
Hence . 

8. When there art ciphers en Ifce righi of one or both the factors : 

RvLB.^Ni|^BCting the cibhen, mnltiphr the significant figures by tlit 
general rule, and place on tha ngfoof we product ae vaai dpben m 
aqgiectediAbodifitfteiSt ^ . — 



99, 94, 95. 
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10. Multiply 8700 by 200. I 11. Multiply 7880 hj 97000. 

Prod. 740000. | Prod. 780610000. 

iS^ 12. Peter has 17cheniuti> and John 9 times ai many ; how many 
has Johnt 

170 Here we annex a cipher to 17, which muItipUee it by 10. 
17 If now we sabtract 17 from this orodnct, we ha?e the 17 nine 
— times repeated, or multiplied by 9. 
Ans. 153 

13. A certain com5eld contains 228 rowb, which are 99 hillsloQg; 
how many hills are therel 

22800 Annexipg two ciphers to 228, nmltiplies it 100; 

228 we Uwn subtract 2X8 from this nroduct, which 

■■■ feaTcs 99 times 228; and in general^ 
Ans. 22572 

4. When the multiplier is 9, 99, or any nuwbfr of nines. 
RuLS.~Annex as many ciphers, to the multiplicand as there are nine* 
in the multiplier, and from the sum. «hus produced, subtract the multipli- 
cand, tha remainder will be the answer. • 

14. Multiply 99 ty 9. | 16 Midtipbr 9473 by 999. 



3. SUBTBACTIONi 

ANALYSIS. 

94. 1.' A boy having 18 cents, lost 6 of them ; how many had he leftl 
Here is a collection of 18 cents, and we wish to know how ]r<any there 
wiU be after 6 cents are taken out. The most natural way of doing this, 
would be to begin with 18, and take out one cent at a time till we have 
taken 6 cents ; thus, 1 from 18 leaves 17,, 1 from 17 leaves 16, 1 from 16 
leaves 15, 1 from 15 leaves 14, 1 from 14 leaves 13, X from 13 leaves 12. 
We have now taken away 6 ones, or 6 cents, from 18, and have arrived, 
in the descending series of numbers, at 12; thus discovering that if 6 be 
taken from IS, there will remain 12, or tlia*, 12 is the difference between 
6 and 18. Hence Subtraction is the reverse of Addition* When the 
numbers are small, as in the preceding example^ the operation may be. 
))erformed wholly in the mind ;(102) Dut if they are large, the woik is 
facilitated by writing them down. 

96. 2. A person owed 75 dollars, of which he paid 43 dollars; how 
much remains to be paid? 

Now to £nd the difference between 76 and 4^, we 

Operation. wvite down the 76, calling it the minuend^ or nnm- 

From 75 minuend. ber to be diminished, and writ^.' undor it the 43, 

Take 48 subtrahend, calling it the subtrahend, with the units under unitei 

— and the tens under tens, and draw a line below, as 
82 remainder, at the left hand. As 75 is njade up of 7 tens and 6 

— units, and 43 of 4 tens and 8 units, we take the 8 
76 proof. units of the lower from the 6 units of the upper line, 

and find the remaindee to be 2} w4iich we write be- 

l§w the line in the place of units. We then take- the 4 tens of the k>wer 

firem the 7 tens of the upper line, and find the remainder to be 8, which. 

we write below the line in the tea*s place, and thus we find 82 to be At 

3 



/4 . SIMPLE SUBTRACTION^ 06,97,98,80. 

difference between 75 and 48. From an inspection of these examples, it 
will be seen that Sabtraction b, in effect, the -separating of the minuend 
into two parts, one of which is the subtrahend, and the other the remainder. 
Hence^ to show the correctness of the operation, we have only to recom* 
pose die minuend by addiqg together the siibtrahend and remainder, 

96. 3. A person owed 737 dollars^of wfaidi he paid 542 dollan; how 
much remains unpaidt 

Here we take 2 from 7, and write the difference, 5, 
727 dolJs. below the line in the place of units. We now proceed 
542 dolk. to the tens, but find we cannot take 4 tens from 2 tens.. 

We ma^, however, separate 7 hundreds into two parts, 

Ans. 185 dolls, one of which shall be 6 hundred, and the other 1 hundred, 
or 10 tens, and this 10 we can join with the 2, making 
12 tens. From the 12 we now subtract the 4, and write the remainder, 8, 
at the left hand' of the 5, in the ten's place. Proceeding to the hundreds, 
we must remember that 1 unit of the upper figure of this order has already 
been borrowed-and disposed of; we must Uierefore call the 7 a 6, and 
then taking 5 from 6, there will remain 1, which being written down in 
the place o( hundreds, we find that 185 dollars remain unpaid. 

4. A boy halving 12 chesnuts, gave away 7 of them; how many had he 
leftl 
12 Here we cannot take 7 units from 2 units; we must there- 

7 fore take the 1 tens 10 units, with the 2, making 12 units; 

— then 7 from 12 leaves 5 for the answer. 

5 Ans. 

97. . 5. A man has debts due him to the amonnt of 406 dollars, and he 
owes 178 dollars; what is the balance in his favour? 

Here we cannot take 8 units from 6 units; we must therefore^ 
406 borrow 10 units from the 400, denoted by the fi|[ure 4, which; 
178 leaves 390. Now joining the teii we borrowed with 6, we have 

the minuend, 406, divided into two parts, which are 390 and 16. 

-228 Taking 8 from 16, the remainder is 8 ; and then we have 390^ 

or 89 tens in the upper line, from which to take 170, or 17 tens. 

'Thus the place of the cipher is occupied by a 9, and the significant fi^re 1 

is diminished by 1, making it 3. We then say, 7 fi^m 9 there remains 2, 

which we write in the place of tens, and proceeding to the next place, say. 

1 from 3 there remains 2. Thus we find the balance to be 228 dollars. 

SIMPLE SUBTRACTION. 

98. Simple Subtraction is the taking of one simple number 
fre^i another, so as to find the diffeiferice between them. The 
greater of the given numbers is called the minuind^ the less 
the BuhtrahtndyBJMSiih^ d^erence between them the rtmaindtr. 

RULE. 

99« Write the least number under the greater, with units 
Wdder units, and tens under tens, and so on, and draw a line 
below. Beginhine at the right hand, take each figure of the 
subtrahend from tne figure standing over it in the minuend, 
and write the remainders in their order below. If the figure 
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in the low^ line be greater than the figure standing over it, 
suppose ten to be added to the up^ figmt) and ^e next i^- 
nincant figure in the u|^er line to be diminished by 1, (9^ 
regarding c^eis, if any cone between, as 9g,(97) ; or, whien 
gives the same result, suppose 10 to be added to the upper 
ngure, and the next figure in the lower line to be increased 
by 1, with which proceed as before, and so on till the whole 
is fiiushed. 

PROOF. 
100. Add together the remainder and the subtrahend, and 
If the woric be right, their smn will equal the minuend. 

QUESnONS FOR PRACTICE. 

6. Inl810,Montpeliercon- I 19. What number is that 
tainedl877 inhabitants, and which taken firasi 965, leaves 



in 1820, 2308 inhabitants; 
what was the increase, and in 
what time? 

1820 2308 

1810 1877 



159? 



Ans. 206. 



Time 10 years 431 increase. 

7. Dr. Franklin died in 
1790, and was 84 years old, 
in what year was he bom? 

Ans. 1706. 

8. A man deposited 9000 
dollars in a bank, of which he 
took out 112 dpIlarB; how 
much remains in the bank? 

Ans. 8888 dolls. 

9. If a man sell 29 out of a 
flock of 76 sheep, how many 
will there be left? Ans. 47. 

10. Sir Isaac Newton was 
bom in the year 1642, and 
died in 1727; now old was he 
when he died? Ans. 85 years. 

11. If you lend a neighbor 
765 dollars, and he pay you 
at one time, 86 dollars, and at 
another 125 dollars,how much 
b still due ? Ans. 554 dolls. 



13. Supposing a man to 
have been bom in 1796, how 
old was he in 1828? 

Ans. 32 years. 

14. If a man have 125 head 
of cattle, how many will he 
have after selling 8 oxen, 11 
cows, 9 steers and 13 heifers:' 

Ans. 84. 

15. What number is that to 
wMdi if you add 643, it wiH 
become 1826? Ans. 1183. 

16. How many years from 
the flight of Mahomet in 922, 
to the year 1828? Ans. 1206. 

17. America was discover- 
ed by Columbus in 1492; how 
many years since ? 

18. If you lend 3646 dollars 
and receive in payment 2998 
dollars, how much is stDl due? 

Ans. 648 dolls. 

19. A owed B $4850, of 
which he paid at one time^ 
$200, at another, $475, at an- 
other $40, at another $1200, 
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and at another (156; what 
remains due f Ans. 37% . 
do. .The sum of two num- 
bers is 64892, and the greater 
number is 4^34: whatistlie 
imallest number? 

Ans. 18658. 



21. Gunpowder was in- 
vented in the year 1330; then 
how long was this before the 
invention of printings which 
was in 1441? 

Ans. Ill years. 



22. 23, 24. 
From 3287625 5327467 "7820004 
Take 2343756 2100438 2780009 



25 
12345678 
4196^ 



Rem. 943869 
Proof. 3287625 

26. 6485--4a98==2l92. 

27. 900000— 1»899999. 
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ANALYSIS! 

101* 1. Dincto 24 applM dquaOy among 6 iioyi, how many wli edeb 
nceivel 

The moot simple way of ^isg this would be, first to pve each boy 1 
apple, then each boy 1 apple more, and so on, till the whofe were distrib- « 
•ated, and the nomber of I's, which each reeeiYed, Would denote fail share 
•oTthe apples, which woiddih thik case be 4.^ Or as it would take 6 ap- 
I^ to give each boy one, each boy's share will evidendy contain as many 
apples as there are tixep in 24. Now this may be ascertained by sub- 
•tractiog 6 from 24, as many times as it 'can be done, and the number of 
«ubtracttons will be 'the miiliber of times 6 is contiuned in 24 ; thus, 24— 
6slS, 18— 6==:12, 9— I2aa6, and 6--«=:0. Here we find that by per- 
forming 4 subtractions of 6, Oie 24 is completely exhausted, which shows 
titat 24 contains 6 just 4 times. Now as Subtraction is the reverse of 
Addition,(94) it is evident that the addition of 4 sixes, (6 | 6 [ '6. | 6=24) 
must recompose the number, which we have separated by the subtraction 
of 4 sixes. But when the numbers to be added are aB equal, Addition 
becomes MuUiplication,(88) and 24 is therefors tiie product of 4 and 6, 
(4X6=24). A numtor to be divided, and which is called a dhidtnd, is 
then to be reg^arded as the product of two factors, one of which, called the 
dhitor, is given to find the other, called the quoHeats and the inquiry 
how many times one number 48 contained in anotber, as 6 in 24, is the 
same as bow many times the one will make the other, as how many times 
6 will make 2^, and both must receive the saibe answer, viz. 4. Hence 
to prove Division, we multiply the divisor and quotient U^ether, and U 
the work be right, the product will equal the dividend. 

% How many yards pfdath will 63 dollars buy, at 9 dollars a yardi 



102,103. DIVISION. 17 

102* When the dividend does not exceed 100, nor the diviior exieed 
10, the whole operation may be performed at once in the mind: but when 
either of them is greater t!mn tnis, it will be found moct convenient to 
write down the numbers before performing the operation. 
' 8. Divide 552 dollars equally between 2 men, how many dollars will 
each have"? 

Here we cannot say at once how many times 2 is con- 
2)652 tained m 552, we therefore write down the dividend, 552, 

— and place the divisor, 2, a^ the left kand. We then pro- 
400 — 200 ceed to separate the dividend into such parts as may read- 
140 70 ily t>e divided by 2. These parts we &id to be 400, 140, 

12^ 6 and 12. Now 2 is contained in 4, 2 times; and therefore 

in 400, 200 times; 2 in 14, 7 times, and in 140, 70 times, 

562-^276 and 2 in 12, 6 times; and since these partial dividends, 

4004-1404-12=552, the whole dividend, the partial quo- 
tients, a004-704-6=276, the whole quotient, or whole number of times 2 
is contained in 552. But in practice we separate the dividend into parts 
ne £ister tlian we proceed in tne division. Having written down the divi- 
dend and divisor as before, we first seek how many 
Divis. Divid.Quot. times 2 in 5, and find it to be completely contained 
2)552(276 in it only 2 times. We therefore write 2 for tlie 

4 2 highest figure df the quotient, which, since the 5 is 

— 5w), is evidently 200; but we leave the place of 

15 552 tens and units blank to receive those parts of the 
14 proof, quotient which shall be found by dividing the remain- 
-— — mg jMurt of the dividend. We now multiply tlie 

12 divisor 2, by the 2 in the quotient, and write tlie 

12 product, 4, (400) under the 5 hundred in the divi- 

— dend. We have thus found that 400 contains 2, 

200 times, and by subtracting 4 from 5, we find that there are 1 hundred, 
5 tens, and 2 units, remaining to be divided. We next bring down the 5 
tens of the dividend, by the side of the 1 hundred, making 15 tens, and 
find 2 in 15, 7 times. JBut as 15 are so many tens, the 7 must be tens also, 
and must occupy the place next below hundi^eds in the quotient. We now 
mnhiply the divisor by 7, and write the product, 14, under the 15. Thus 
we find tliat 2 is contained in 15 tens 70 times, and subtracting 14 from 
15, find that 1 ten remains, to which we bring down the 2 units of the 
dividend, making 12, which contains 2, 6 times; which 6 we write in 
the unit's place of the quotient, and multiplying die divisor by it, find the 
pro<hict to be 12. Thus have we eompleteiyexnausted the dividend, and 
obtained 276 for the quotient as before. 

103U 4. A prize of S349 dollars was shared equally among 16 men, 
how many dollars did each man recehrel 

We write down die numbers as beibre, and find 16 

16)8S49 209^Ans. in 82, 2 times,— we write 2 in the quotient, multiply 

32 the divisor by it, and place the product, 82, under 

83, the part of die dividend used, and snbtractinff, 

149 find the remainder to be 1, which is 1 hundred. To 

^ 144 the 1 we bring down the 4 tens, making 14 tens; but 

— ^ . as this is less than the divisor, there can be no tens 

5 in the quotient. We therefore put a cipher in the 
tn'fl place in the qqotient, and brine down die 9 units of the dividend In 
die 14 tens, making 149 units, which eoatain 16 somewhat more than 9 

8* 
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18 SIMPLE DIVISION. 104, 105, 106. 

times. Placing 9 in the unit's pbc6 of the quotien:, and mnitiplying the 
divisor by it, the product is 444, which, sabtrioted from 149, leaves a re- 
mainder of 5. The division of these 5 dollars may be denoted by writiitf 
the 5 over 16, with a line between, as in the example. £ach man^ 
share then will be 209 dollars and 5 tixteentha of a doIIar.(21) The 
division of any number by another may be denoted by writing the divi- 
dend over the divisor, with a line between, and an expression of that 
kind is called a Vulf^ar FtacHon, 

104*. 5. A certain cornfield contains 26Sd hills of com planted in 
rows, which are 56 hills long, bow many rows are there? 

Here, as 56 is not contained in 26, it is necessary to take 

56)2688(48 three figures, or 263, for tlie first partial dividend: but 

224 there may be some difficulty in finding how many times the 

divisor may be had in it. It willj however, soon be seen by 

448 inspection, that it cannot be le.«s than 4 times, and by making 

448 trial of 4, we find that we cannot have a larger number 

. than that in tlie ten's place of the quotient, because the 

remainder, 44, is less tlian 56, tbe divisor. In multiplying 
the divisor by the quotient figure, if the product be greater than the part 
of the dividend used, the quotient figure is too great; and in subtracting 
this product, if the remainder exceed the divisor, the quotient figui;e is too 
small; and in each case tlic operation must be repeated ,until the right 
figure be found. 

SIMPLE DIVISION. 

DEFINltlONS. 

105. Simple Division is the method of finding how many 
times one simple number is contained in another; or, of sepa- . 
rating a simple nmnber into a proposed nmnber of equal 
parts. The number which is to be divided, is called the 
dividend; the number by which the dividend is to be divid- 
ed, is called the divisor; and the number of timea the divisor 
is contained in the dividend, is called the quotient. If there 
be any thing left aftey performing the operation^ that excess 
is called the remainder, and is always less than the divisor, 
and of the same kind as the dividend. 

RULE. 

106. Write the divisor at the left hand of Ae dividend; 
find how many times it is contained in as many of the left 
hand figures of the dividend, as will contain it once, and not 
more than nine times, and write the result for the highest 
figure of the Quotient. Multiply the divisor by the quotient 
figure, and set the product under the part of the dividend 
used, and subtract it therefrom. Bring down the next figure 
of the dividend to the right of the remaindier, and divide this 
number as before; and so on tfll the whole is finished. 



107. 



DITISIOH. 



19 



Note . — If after bi'ingin^ down a figure to the remainder, it be still lew 
than the divisor, place a cii;jier in the oaotient, and brii^ down another 
figure.[10S] Should it sdli -be too small, write another cipher in the 
quotient, and bring down another figure, and so on till the number shall 
contain the divisor. 

PROOF. 

107. Multiply the divisor by the qaotient, (addinz the re- 
mainder, if any) and, if it be right, the product will be equal 
to the dividend. 

QUESTIONS FOR PRACTICE. 



6. If 30114 dollars be di- 
vided equally among 63 men, 
how many dollars will each 
one receive ? 

63)30114(478 dolls. Ansi 
^52 . 



491 
441 



504 
504 

7. If a man's income be 
1460 dollars a ypar,how much 
Is that a day ? Ans. 4 dolls. 

8. A man dies leaving an 
estate of 7875 dollars to his 7 
sonsjwhat is each son's share? 

Ans. 1125 dolls. 

9. A field of 34 acres pro- 
duced 1020 bushels of com. 
how much was that per acre. ^ 

Ans. 30 bush. 

10. A privateer of 175 men 
took a prize worth 90650 dol- 
lars, of which the owner of 
the privateer had one half, 
and the rest was divided en 
qually among the men; what 
was each man's ^are? 

Ans. 59do)ls. 



11. What number must I 
multiply by 25, that the pro- 
duct may be 625? Ans. 25. 

12. If a certain number of 
men, by paying 33 dollars 
each, paid 726 dollars, what 
was the number of men? 

Ans. 22. 

13. The polls in a certain 
town pay 750 dollars, and the 
number of polls is 375, what 
does each poll pay? 

Ans. 2 dolls. 

14. If 45 horses were sold 
in the West Indies for 9900 
dollars, what was the average 
price of each? Ans. $220. 

15. An army of 97440 men 
was divided into 14 equal di- 
visions, how many men were 
there in each? Ans. 6960. 

16. A geiitleman,who own- 
ed 520 acres of land, pur- 
chased 376 ^cres more, and 
tilen divided the whole into 
eight eqtiial farmii; what was 
the size of ea<A? 

Ans. 112 acres. 
55^17. A certain township 
contain* 30000 acres, how 
many lots of 125 acres each 
does it contain? Abs. 240. 
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18. Vennont contains 247 
townships, and is divided into 
13 counties, what would he the 
averaee numher of townships 
in each county ? Ans. 19. 

19. Vennont contains 5640- 
000 acres of land, and in 1830 
contained 235000 inhahitants, 
what was the average quanti- 
ty of land to each person ? 

Ans. 24 acres. 

20. The distance of the 
moon from the earth is 240000 
miles, and the diameter, or 



distance through the earth^^ 
8000 miles; how many diame- 
ters of the earth will he equal 
to the moon's distance from 
the earth? Ana. 30. 

21. Divide 17354 by 86. 

. Quot. 201. Rem. 68. 

22. Divide 1044 by 9, 

Quot. 116. 

23. Divide 34748748 by 24. 
Quot. 1447864. Rem. 12. 

24. 29702-1-6=49501 Ans. 
26. 27^60=39865^ Ans. 



CONTRACTIONS OF DIVISION. 



Diris. 3) 867 Divid. 
289 Quot. 



108. 1. Divide 867 doUant equally among S men, wHbt will each 
receiwi 

Here we seek how many times 3 in 8, and linding 
it 2 times and 2 over, we write 2 under 8 for tM 
'first figure of the (quotient, and suppose the 2, which 
remains, to be joined to the 6, making 26. Then 
3 in 26, 8 times, and 2 over. We write 8 for the next &ure of tiu> 
nuotient, and place 2 before the 7, making 27, in which we fina 3, 9 times. 
We therefore place 9 in the unit's place of the quotient, and the work is 
done. Division performed in this manner, without writing down the whole 
operation, is called 8kori DivUum. 

I. When the dtinaor is a single figu/re; 

Rule. — Perfonn the operation in the mind, according to the 
general rule, writing down only the quotient figures. 



2.Divide.78904,by4. 
Quot. 19726, 



3. Divide 234567 by 9. 
Quot. 26063. 



109* 4. Divide 287 doUahi into 42 equal shares; how many dollars 
will there be in each'! 

If there- were to be bit T shares, we chould di- 
vide by 7, and find the shares to be $83 each, with 
a remainder of 6 dollars ; but as there are to be 6 
times 7 shares^ eetch share will be only one sixth 
of the above, or a little more than 5 dollars. In 
the ei^mple there ave two remainders ; the first, 6, 
is evidently 6 i^nits of the given dividend, or 6 
dollars ; but the seeond, S, is evidently units of 
, « the second dividend, which are 7 tiroes as great aa 

those of the first, or equal to 21 units of the first, and 21+6sdolIarB, the 
tnie remainder. 



42«6X7 
7)237»-6 rem. 1st. 

6)83—8 rem. 2d. 



7X8+6s27 rtim. 

Aos. 5|^ doUs. 



110,111. CpNTlUCTIOlfS OF DIVISION. SI 

27. WheH tA« dhiior i$ a compotite iiiifii6er.(90) 

RijLs*<— Dhrida fint by one of the component pute, tod 
tbat quotient by another, and lo on, if mm be move tfaa& 
two; the lait quotient will be the answer. 

5. Divided ^016835^ 56«7 1 6. Diride 84874 by 48-QX81 
X8. Quot 654407, Bem. 4& | Quott lieBJ^. 

110» 7. DiTida iBnpfim^qu^ tmoug 10 diildriB, Imw u^juriV 
«adi child recehrel 

As it will take 10 apples to gife'eadi diild 1» each chfld wOI eridenllf 
reeeife as many apples as there are ICs lathe whole namber ; but all the 

"^ I renrded as iBDs, exoeptioi^ 
is we quotient, and die 6 ir 



figures of any number, tsJien together, may be regarded as tans, exoeptiii|g^ 
that which is in the unitV place. The 4 then is die quotient, and the 6 ir 
the remainder; that is, 45 apples will give 10 children 4 apples and 6 




tenths, 
ten' 
100, 
rally, 

m. To 4Mde by IQ, 100, 1000, <m^ ^Ifriih any number #/ 

ciphers annexed: **- 

Rule. — Gut offas many fij^res from the right hand of die- 
dividend as there aie ciphers in the divisor; those on the left 
wiU be the quotient, and those on the nght, the remainder. 



8. Dmde 46832101 by 

10000. Quot. 4683^o\f^- 
9. DiTidelSOOdoUarsa- 



mong 100 men, how muck 
will each receive? 

Ans. 15 dottk. 



ill. lA. Divide 88BS6 into 820OeqBal parts. 

Here 11200 is m eomposite nmaber, whose 
82100)866106(11 (laot. " " "" 




idetnequi 
to be 11, 



45 the quotient to be 11, and remainder 18; but thie 



remainder is 18 handred,[109], and is restored 
£ — . to its proper place by bringing down ^ two fiff-^ 

1366 Rem. ures whioi remainea after dividing l^ 100» mah* 
ing the whole remainder, 1866. Henee^ 

^ IV. To divide hy any number vfho$e right hand figures 
are ciphers: 

Rule.— Cut off the ciphen firom the divisor, and as many 
figures from the xieht of the dividend; divide the remaininj^ 
figures of the dtiviaend hy the remaiuine figuies of the divi- 
sor, and hrine down the figures cut off from the dividend to 
the right of the lemainder. 



1 1 . Divide 738064 by 2300. 



12. DiTlde 6095146 by 560a 



Quot. 320, Rem. 2064. Quot. lOeSHif. 



£2 



MISCELLANEOUS QUESTIONSi^ 



111 



mscBUAHEOtro QUBsnoiifl. 



1 If tiie miiitiend be 793, 
andliie sabtialiend be ^f98, 
what Is the remainder? 

AJBi. 105. 

9L tf the aaiBiiend belli, 
and the remadnder 63| what it 
Ihe subtrahend? Ans. 48. 

8. If tfae8ubtnihflflBdbee45, 
and the remamder 131, what 
js^eahumid? ABf.776. 

4. The aom of two unm* 
ban is 8392, and one of tham 
is 4785, what k the othei>? 

Ans.d0O7. 

5. The least of two num- 
beiB 18 77, and tiieir difference 
i899, what is the greater? 

Ans. 176. 

6. A certain dividend is 
2340, and the i^uotient is 156^ 
what is the divisor? Ans. 15. 

7. If the divisor be 33, and 
the quotient 204, what is the 
dividend? Am. 6528. 

» 

^ 8. A certain produtt Is 
484646, and the mtitttiplicand 
as 1036, what is the multipli- 
er? Ans. 468. 

9. If a person spend 8 cts. 
a davi^ how mudi will he 
spend m a year, or 365 davs? 

Ans. 2920 cts.»429.20. 

10. How many square feet 
in a piece of ground 17 fbet 
long, 13 ft. wide ?(36, 61) 

Ans. 221 feet 

11. If a floor containing 
242 feet be 22 feet long, how 
wide is It? Aaallfeet 



12. How many rods in a 
piece of land 40 tods long 
ia»dl6bv0ad? 

Aas. 640'rods, or 4 acres. . 

'^ '18.'The som of two num- 
Jiav is75, and dieir difference 
b 15, wliat arelhe numb^s? 
f Ana. 75-..S«b^M, 60*^2=30, 
ibe kssk 8(H-15a45, greater. 

14. The difference of two 
nnmbefBii723,and their sum 
Is 1111, what aie the num- 

917 S ^^' 

•1£L tfainantfaveI35miles 
a day, howfar win he travel 
ia6|(wedE8 and 3 days, al- 
lowuigfi days to a week? 

Ans. 1365 miles. 

16. What sum of money 
must be divided among id 
meaao as to give each man 
«112? Ans.«2016. 

17^ A man raised 64562 
boshelsof comon 1565 acres, 
how many bushels was that 
to ^e acre? Ans. 411 



tttii 



18. If I plant in 14 rows 
2072 fruit trees, and set the 
trees 25 feet asunder, how 
many feet long are the rows ? 

Ans. 3675 feet. 

19. ' Subtract 30079 out of 
ninety-^three millions as often 
as it can be done, and say 
how much the last remainder 
exceeds or falls short of 
21180? 

Ans. 4631 ^exceeds. 



I 
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KEVIEW. 
REVIEW* 



SS 



112* 1. What are ihfe fiinda- 
merttal operatioiw in this sectionl 

Ami. Addition and Subtraction. 

2< What relation have Multipli- 
cation and Division to these 1 (83, 
101) 

3. When two or more ninnbers 
are given, how do yon find their 
saraH 

4. What h the method of per- 
forming the operation t(81) 

5. When the given numbers ace 
all equal, whax shorter method is 
there of finding their sum?f83) 

6. How is Multiplication per- 
formedlCSS) 

7. What are the |;iven numbers 
employed in Multiplication calledl 
(87) 

8. What IS the result of the ope^ 
ration called?(87} 

9. How would you find the difib- 
rence between two number8l(94) 

10. By what names would yon 
call the two numbeni1(98) 

11. What is the difierence caUedl 

12. If the minuend and subtra- 
hend were given, how would you 
Hud the remainderl 

13. If. the minuend and remain* 
der were given, how would you find 
the subtrahend? 

14. If the subtrahend. and lemain- 
ilcr were given, how would you find 
the minuendl 

15. If the mm of two numbers, 
and one of them were given, how 
would yon find the otherl 

16. If the greater of two nom«^ 
bers and their diference be given, 
how would you find the le$t1 

17. If the Use of two numbera 
and their d^erenee be giyen* how 
wooldyou find the greater^, ' 

1j8. How wbukf yoa find Jhmt 
many times one imiiiMr is contain- 
^dinanotherl 



10. By what name would yo« 
call the number dividedUlOSI 

20. What woald yoa call the 
other numberl 

21. By what name would you 
call the reialt of the operationi 

22. Where there is a part of the 
dividend left after performing the 
operation, what is it called? 

7&* How can yon denote the di- 
vision of this remainder It 103] 

24. If the divisor and dividend 
were given, how would yon find tlie 
quotientl _^_ 

25. If the dividend and qOMlsnt 
were given, how would you ttd the 
divisor^ 

26. If the divisor and quotieot 
were given, how would yoa mid the 
dihrideodl 

27. If the moltjplicand and mol* 
tiplier were given, how woold yon 
find the product? 

28. Ir the multiplicand aad'pn^ 
duct were given, bow woold yoa 
find the multiplier? 

29. If the multiplier and product 
were given, how would you find the 
multiplicand'! 

SO. When the price of an article 
is given, how do yon find the priee 
of a numUar of articles of the same 
kindness] 

31. Does the proof of an arith- 
metical operation demonstrate its 
correcCnes8l[82] What then is its 



use! 



No T x .—- Tke d^niHona of aueh 
cf thefolhrtoing terms a» Kane not 
been already explained, may bt 
found in a dictionary. 

What is Arithmetic? What is a 
Science? Nmnber? Notation? Ni^ 
merataonl QnAntityt Qoestioa? 
Rnlel ManntX PiDof! Priociptai 
Pipl|ntioQl tSiplanationl 



Ml 

SECTIOH HI. 

DECIMALS AND FEDERAL MONET. ) 

DECIJBALS. 

113. The method of forming numbers, and of expressing 
them by figures, has been fully explained in the articles on 
Numeration. (71, 72, 73) But it frequently happens that we 
have occasion to express quantities, which are less than the 
one fixed upon for unity, should we make the foot, for in* 
stance, our unit measure, we should often have occasion to 
express distances which are parts of a foot. This has ordinarily 
been done by dividing the foot into 12 equal parts, called 
inches, and each of these a^ain into 3 equal parts, called 
barley corns. ^38) But divisions of this nature, which are 
not conformable to^the general law of Notation, (73) necessa- 
rily embarrass calculations, and also encumber book? and the 
qiemories of pupils, with a great number of irregular and 
perplexing tables. Now, if the foot, instead of being divided 
into 12 parts, be divided into 10 parts, or tenths of a foot, and 
each of these again into 10 parts, which would be tenths of 
tenths or hundredths of a foot, and so on to any extent found 
necessary, making the parts 10 times smaller at each divis- 
ion :— then in recomposing the larger divisions from the 
smaller, 10 of the smauler would be required to make one of 
the next larger, and so on, precisely as in whole numbers. 
Hence, figures expressing ^eri/Xiff, hundredths, thousandths, &c. 
may be written towards the right from the place of units, in 
the same manner that tens, hundreds, thousands, &c. are 
ranged towards the left; and as the law of increase to- 
wards the left, and of decrease towards the right, is the 
same, those figures which ei;pre88 parts of a unit may obvi- 
ously be managed precisely in the same manner as those 
which denote integers, or whole numbers. » But to prevent 
confusion, it is customary to sepaiuite the figUres expressing 
parts from the integers by a pointy called a separairix. The 
points used for this purpose are the period and the comma, 
the former of which is adopted in this work; thus to express 
12 feet and 3 tenths of a foot, we write 12.3 ft. for 8 feet and 
46 hundredths, 8.46 fi^et. 

DEFmrnoNs. 

114. Numbers which diminish in value, from the place of 
wiits towards &e ii§^t hand, in a ten fpld proportion, (as 



116. 



DECIKALS. 



^^5 



described in the preceding article,) are called Decimals. 
Numbers which are made up of integers and decimals, are 
called mixed nutiAers, 

NUMERATION OP DECIMALS. 

115. It must be obyious from the two preceding articleti 
that the figures in decimals, as in whole numbers, have a 
local value, called the name of the place,(74) which depends 
upon their distance from the separatriz, or the ^lace of unitT, 
each removal of a figure one place towards the right diminisnr 
itu^ its value ten times. (73) The names of the places, bodi 
«iiiteger8 and decimals, are expressed in the following 

TABIE. 



Integers. 



«s 



» . 

-.1- 'O aft 
CO 

6197523 4, 



Decimals* 



o 

is 

as 

B2 

8 



• 2 

c£ « S 
Ago 

3 2 5 



aSJS 

s 






fill 

•I 1-^ ^ 1— n •—I M.J 

7 9 16 8 



From this table it will be seen, that the names of the 
places, each way from that of units are the same, excepting 
lihe termination th, or ihs^ which is added to the name of the 
last, or right hand place, in the enunciation of decimals. 

EXERCISES. 



1. What do-you understand 
by 1 tenth part of a thing ? 2 
tenths? 3 tenths? &c. 

2. What is meant by 1 hun- 
dredth? 5 hundredths? 35 
hundredths? 

3. How would you write 4 
tenths in figures? 7 tenths? 
1 7 hundredths ? 2 hundredths ? 
8 thousandths? 401 thoi*- 
sandths ? 1 millionth ? ,7 thou- 
sand and 7 thousandths! 



4, How would you write 
twenty-five hundred and 
twenty-five hundredths? One 
and six hundredths? One 
hundred, and four ten thou- 
sandths? 

5. How would you expre^ 
the following numbers m 
words? 0.1, 0.3, 0.01, 0.05, 
0.a5, 0.04, 0.7, 0.17, 0.02, 
0.008, 0.401, 0.000001, 25.% 
700.007, 1.06. 100.0004. 



^ DECIMALS. 116, 117, 118. 

116. Ciphere on the xkht of decimals do not alter their 
value; for while each a&itional cipher indicates a* ^▼ision . 
into parts ten times smaller than the preredine> it makes 
the aecimal express 10 times as many parts, (113) Thus 5 
tenths denotes 5 parts of a unit, whicn is divided into 10 
parts: 50 hundredths denotes 50 parts of a unit, which is di- 
videa into 100 parts, and so on: but as 5 is half of 10, and 
50 half of 100, the value of each is the same, namely, one 
halfdi unit. On the contranr, each cipher placed afr the left 
hand diminishes the value oi a decimal 10 times, by removing 
each si^ificant figure one place towards the Tighti(115) In 
the decmials, 0.5, 0.05, 0.005, the second is only 1 tenth part 
as much as the second; and they are read, 5 tenths, 5 hun- 
dredths, and 5 thousandths, 

ADDITION OF DECIMALS. 

ANALYSIS. 

117* 1. What is the knm of 4 tendu of a foot, 75 hun&^dths of a 
fixK, and 9 hundredths of a footi 

^ . We first write 0.4; then as .75 is 0.7 and 0.05> we write 

75 ^'"^ iiader0.4,and place the 6 at the ririit hand in the place 

of hundredths; and lastly, we wrife Sunder the 5 in the 

H^vQ place of hundredths. We then add the hundredths, and find 

them to be 0.14, equal to one 1 tenth alnd 4 hundredths; we 

An 1 ^ ft therefore reserve tne 0.1, to be united with the tenths, and 

Ans. i.M n. ^^j^ ^ ^ ^^^ ^ column of hundredths. We then say, 

1 to is 1, and 7 are 8, and 4 are 12; but 12 tenths ofa foot are eqaal to 1 
foot and 2 tenths; we therefore write 2 in the place of tenths, and place 
the 1 foot on the left of the separatrix in the place of units* Thus we find 
the sum of 0.4, 0.75, and 0.09 of a foot, to be 1.24 ft. 

RULE. 
1 18. Write down the whole numbers, if any, as in Simple 
Addition, and place the decimals on the right in such manner 
that tenths shall stand under tenths, hunwedths under hun- 
dredths, and so on, and draw a line below. Begin at the n^ht 
hand, and add up all the columns, writing down and carry mg 
as in Simple Addition.. Place the decimal point directly un- 
der those in the munhers added. 

QUESTIONS FOR PRACTICE. 



3. What is the sum of f25.4 
tods, 16.05 rds. and 8.843 rds ? 
25.4 
16.05 

^ 8.842 • 



3, What is the^sum of six 
thousand years and six thou- 
sandths of a year, five hun- 
dred years and five hun- 
Idredths of a yeajr, and forty 
years and four tenths of a 
ycai.> Ans. 6540.456 yrs. 



i 



119, 120. DECIMALS. JB7 

4, What 18 the amount of I 6. What is the sum of 37, 
seventeen pounds and seven I and 8 hundred and twentv- 



tenths, ei^ pounds and six- 
ty-six hundredths, and one 
pound and seven hundredlhs ? 
17.7 

8.66 

1.07 

5. What is the sum of 21.3, 
312.984, 918, 2700.42, 3.153, 
27.2, and 581.06? 

Ana. 4564.117. 



one thousandths, 546 and o5 
hundredths, eight and four 
tenths, and thirty-seven and 
three hundred twenty-five 
thousandths? An8.629.896. 

7. Twelve +7.5 4- 0.75+ 
1.304, are how many r . 

8. Seventeen + 0.1+0.11, 
+ 0.111 + 0.7707, are how 
many? 



MULTIPLICATION OF DECIMALS. 

ANALYSIS. 
1 tO« 1. How much batter in 8 boxes^ each containing 4 poindi aad 
7d hunHredtliB of a pound 1 

The method of solvioff this question 
By Addition, by Addition, must be nifficiently obvi- ByMidtiplication. 
4.75 ou8,[117] In doing U by Multiplica- 4.7Q 

4.75 lion, we {Mreceed as at the right hand, 8 

4.75 saying, 8 times 6 are 15; and as the 5 ^ 

are hundredths of a pound, the product Ans. 14.25 lb. 

Ana. 14.25 lb. h obviously hundredths; but 0.15 are 

0.1 and 0.05, we thereifore write 5 in the place of Intn- 
^dths, and reserve tl^ 1 to be joined with the tenths. We then say, 3 
limes 7 are 21, which are so many tenths, because the 7 are tenths, and to 
these we join the 1 tenth reserved, makinff 22 tenths; but 22 tenths of a 
pound are e(|ual to 2 pounds and 2 tenths oi a pound. We therefore write 
the 2 tenths in the place of tens, and reserve die 2 lbs. to be united with 
the pounds. Lastly, we say, 3 times 4 lbs. we 12 lbs. to whieh we join 
tbe 2 lbs. reserved, making 14 pounds, which we write as whole numbers 
on the left haiul of the separatrix. From this example it appears, that 
when one of the faetorB eontaint decimala^ there wUl he an equal nvcm- 
her of decimal places in the product, 

120* 2. If a person travel 4.3 miles per hoar, how for will he travel 
in 2.5 honrs|» 

^ g * Having written the numbera as at the left hand, we 

o'g say 5 times 8 are 15. Now as the 8, which is roulti- 

"*' plied, is tenths, it is evident, that if the 5, by which it 

2 15 IS multiplied, v?ere units, the product, 15, would be 

q'2 tenth8,(119) But ^ince the 5 is only tenths of units, 

the product, 15, can be onW lOths of lOths, or lOOths 

Am in -yR m:u. ^^ imitsj but as 0.15 are 0.1 and 0.05, we vnrite 5 in 

Aas.iu.70 miles. ^ ^^^ ^^ hundredths, reserving the 1 to be joined 

with the tenths. We then pay 5 times 4 are 20^ which are tenths, because 
the 5 is tenths ; joining the 0.1 reserved, we^have 21 tenths, equal to 2.1 
miles; we therefore write 1 in the place of tenths^ and 2 in the place of 
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DECIMALS. 



121,122 



We tbeA aiul^i^rby 2, af iUiwdfnited w aitjcle U9, sad write tfae 
nrodBCt^ 8.6, under toe oorrespooding ports of t^ first product, and, add- 
ing the two partial products tt^ether, weliave 10.76 miles for the distanco' 
travelled in 2.5 hours. 

121. 8. What is the product of 0.5 ft. ou^tiplied by 0.5 hA 
1 foot, multiplied by itself, gives a square, -. /. 
measuring 1 foot' o>i each side. 0.5 ft. by 0.5 
fives a square, toeasuring 0.5 ft. equal to i 
foot OQ each side. Bat the latter square, as 
shown by the diagram, is only 0.25, or i of 
the former; hence 0.26 is evidently the product of 0.5 by ~~^ 
0.5 ft. Here we perceive that multiplication by a decimal diminishes the 
multiplicand, or, in odier words, gives a product which is less than the 
multiplicand. 

4. If you multiply <>.25 ft. by 0.25 ft. what will be the product^ 



0.6 
0.5 

Ans.0.25ft. 



0.5 



I 



o 
en 



r 



0*25 



Here the operation is performed as above; but since 



1 foot. 0.25 



/ I I 



I i 1 



{ i I 



w* 

I 



n*25 t^^ multiplied by tenths, give hundredths,(120) the 6 at 
^* the left hand of the second partial product is evidently hun- 

Ans 0625 ft ^®<^^' ^^ i' therefore necessary to supply the place of tenths 
ABB* .«o ^ . ^j^ ^ cipher. Or the necessity of a cipher at the left of 
the 6, in the answer, i5ay be shown by a diagram. A square foot being 
the area of a square which measures 1 foot on each side, a square 0.26, 
or quarter, of a foot, is a square measuring 0.25 of a foot 
on each sidcj but such a square, as is evident from the 
diagram, is only one sixteenth part of a square foot. 
Hence to prove that the decimal 0.0625 ft. is equal in 
value to one sixteenth part of a sqnare foot, vre have only 
to multiply it by 16 (0.0626;><16=1 ft.) and the product 
is 1 foot. In like manner it may be shown that every 
product will have as many decimal plaoa as there are 
decimal places in both the factors. 

nuLE. 

122. Write the multiplier under the multiplicand, and 
proceed in all respects as ia the multiplication oi whole num^ 
bers. In the proauct, poiflft off as many figures for decimals 
as there are decimal places in both the factors counted toge- 
ther. M>t€» If there be not so many figures in the product 
as there are decimal places in the factors, make up tne defi- 
ciency by prefixing ciphers. 

aUEaXIONS FOR PRACTICE. 



iJ-i 



5. If a box of sugar weigh 
87.64 lb. what will 9 such box- 
es weigh .^ 

87.64 
9 



Ans. 788.76 lb. 
6. What is the product of 
5 by 0.2.^ Ans. 1. 



7. What will be the weight 
of 13 loads of hay,each weigh- 
ing 1108.124 lb. ? 

Ans. 14405.612 lb. 

8. Multiply 0.026 by 0.003. 

Prod. 0.000078. 

9. Multiply 125 by 0.008. 

Prod,L 



■I 



12S,124. 



DECIHAXtS* 
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i 10. Multiply 25.238 by 
12.17. Prod. 307.14646. 

11. Multiply 5 thonsand by 
5 tboosandtbs. Prod. 25. 

12. Twenty-five X 0.25 are 
how many ? 



SUBTRACTION OP DECIMALS. 

ANALYSIS. 



la Seren 4-117 X1.024-B 
how many? 

14. 128.75+144.25X0.06 
al6.38Ans. 

15. O.OO4HhO.OO04X0.00002 
.000000088 Am. 



43.25 
22.5 

Ans. 20.76 rods. 



18.75 



123* 1. What is the difference between 43.25 rods and 22.5 roos 

We write down the numbers asfor Addition^with the 
hugest uppermost. As there are no hundredths in the 
sabtrahend, we bring down the 5 hundredths. Proceed- 
ing to the 10ths» we are unable to take 0.5 firom 0.2 ; 
we therefore borrow a unit from the 3 units, which be- 
uig 10 tenths, we join 10 to the 2,makinff 12 tenths; from which we take 
a tenths, and write the remainder, 7 tenOs, in the place of tenths below 
the line* The rest of the operation mnst be trfwibus. 

2. From 24 hours take 18.75 hours, what remainsi 

Here, as we eannot tgke fi from nothing, we borrow 0.10 
from the 4 nnitp, or 400 hundreddis ; then taking 5 (==0M) 

Unm 0.10> the remainder is 0.05. The 400 hundredths has 

An. (S 9fi u ^^ become 300 h«iidKodth8i».or 39 tenths, or 8.9 ; then 0.7 
Ans. 5.25 h. ^^ ^^ ^^ 6.2, and so on. 

RULE. 

124. Write down the numbers as in Addition of Decimals, 
observins to place the largest number nppermpst. Begin- 
ning at the right, subtract as in Simple Sabtracti0ny(99) and 
place the decimal point is the remainder directly under 
those in the dven numbers. 

NoTS 1. — ^When the numbers are all properly written^ and the results 
correctly pointed, the decimal pfDints win all mi in one vertical colmnn, 
or directly under one another. Doth in Sobtractior iBd Addition. 

NoTS 2. — In numbos giren fyt Adiditiofi or gbfatraetioB, the decimal 
places may aO be made equal by annexing oiphen to a partof them,(116) 
without altering their value, and then all the dec^Baii will express sitnibr 
parts of a unft, or be of the sanw denomiBatioB^ 

QKJKSTIOHS FOR PRACTICE. 



3. A person bought 27.63 lb. 
of cinnamon, and sold 19.814 
lb. how much bad he left? 

27.63 I 

19.814 ' 



Ans. 7.816 lb. 



4. From 468.742 rods, take 
76.4815 rode. 

Bmn. 392.2^05. 

5. From 9 ft. take 0J9 ft. 
what remains.^ And". 8.1 ft. 

6. From 2.73 take 1.9185. 

Rem. 0.8115. 



DECIMALS. 



IdO, 1^1. 



:h boy will receive | of an apple* at tbt quotient of 3 divided by 4, and 
leral^r a Vijgar, or Common Fraction denotes the diviBion of tne nume- 
or b^ the denominator. (22, 103) The fraction i, for exam{)le, denotes 
1 1 18 divided by 2, but since 1 does not contain 2, the quotient is less 
n 1, and most therefore be expressed in pcurts of unity. Now if we add 
iphertothe dividend, 1, it becomes 10 tenths ;fl^) and 10 tenths 
ided by 2; the quotient is 0Jk(12Sf Henoe the decimal 0.5 is equiva- 
t to i. Acain, in ibe fraction \, if we add a cipher to the 1, it be- 
les 10 teniu as before, and 10 tenths divided by 8, the quptient is 0.8, 
[ 0.1 remains. Joining a eiphev ta0.1y it beipomes O.lOy and dividing 
in br 8, the quotient is 0.03, and thai may we go on as &r as we please, 
iag by each additional cipher « 8 in. the qootient, which is 10 times 
than the preceding, as 0.8334*9 which is the decimal expression for |. 
I ag^n in the fraction |, adding a cipher to 8, and dividing by 4, the 
kient is 0.7, and 0.2 remain; adding a cipher to 0.2, ami dividing 
in by 4, the quotient is 0.09;'--<>.T5 tften is lis decimal expression for 
Ana generally, 

130. 7b change Vulgar Fractions to Decimals. 

ti7LE.*-Annex ciphers eontinually to the numerator, and 
ide hj the denoimnator, 80 long as there shall he a remain- 
» or until the decimal he obtained to a sufficient degree of 
ctness. The quotient will be the decimal required; and 
lust consist of as many decimal places, as the number of 
lers annexed. If the quotient ooes not contain so many 
res, make up the deficiency by prefixing ciphers. (127) 

QUESTIONS FOR PRACTICE. 

What is the decimal ex- I 5. What are f of a month 
sion for ji^? I in decimals? Ans.'0.375 mo. 

25)1.00(0.04 An& | g^ Cbftnge « to a decimal. 

. Ans. 0.7045f 



1.00 



Chadffe ^, i, &nd|to 
valent decimals. 
Lns. i=0,5, lsO.25, and 
L75. 

What is the decimal ex- 
sion for 3^ of a day? 
Ans. 0.2 day. 

Change U of a rod to a 
aiaL 



7. Change If to a decimal. 

Ahs. 0.173+ 

8. Change 7^ ta a decimal. 

Ans. 0.002. 

9. Change -f^ to a mixed 
number. 

10. Change -^ to a decimal 



1 . Having become familiar with the method of changing 
^ar Fractions to Decimals, whenever fractions occur, the 
i has only to substitute for them their equivalent decimal 
»s, and proceed as if they had been given in decimals, 
ilustrate this remark, take the following 



r-JTr 
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1. There are 3 pieces of 
cloth, one containa 4i yards^ 
one 31, and the other 5^ yds. 
how many yards in the 
whole? 

4i==4.5 

3|==3.!r5 

Ang. 13.50«:13J 

3. There are 4 boxes, each 
of which contams 5f lb. of 
sugar; how many pounds in 
the whole? 

51=5.375. Ans.21.51b. 

, 3. A pernon haying 17^ 
tons of ihay, sold 6j^ tons j 
how mnch had he left? 

^as. 10.925 tons. 



FcnanAL Moirir. 

QUESTIONS FOR PRACTICE. 
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4. What is the product of 
24byi? 24+0.5«]2, Am. 

5. In 38 rods how many 
yards, 5i yards being equal 
to one rod? 

5ia=5«5, and 38X5.5=154 
rods, Answer. 

6. In 154 yards how many 
rods? 

i|.^o=sl54 j^. -$-5.5=38 

rods, Ans. 

7. MHbat is the quotient oC 
12 by J? 

^J»^=124-=24, Ans. 

By these examples it appean 
that a nnmber isdimiaiafaed by mul- 
tiplication and inoreased by divie- 
ion, when the moltiplier and divisor 
are auctions or decimals. 



.4 



FEDERAL MONEY. 

132. Federal Money is the estaUishe^ cimency of the 
United States. Its denominations are all in a decimal or 
ten-fold proportion, as exhibited in table 1, page 38. The 
dollar is considered the unit money, and all the lower deno- 
minations ajse redded as decimal parts of a dollar. Thus 
the dime is 1 tenth, or 0.1 of a dollar, the cent 1 hundredth, 
or 0.01 of a dollar, and the mill 1 thousandth^ or 0.001 of a 
dollar; and placing these together, dbi d. c. m. 

1 1. 1 1, 
They might be read, one dollar, one dime, one cent and one 
mill, or, one dollar, eleven cents and one mill, or, one dollar, 
one hundred and eleven mills or thousandths. The place 
next to dollars, on the left, is eagles, and 11. m^ be read, 1 
eagle and 1 dollar, or eleven dpBars. Twent]^'^five eagles, 8 
dollars, 4 dimes, 6 cents and 3 millsi^may be written and read. 
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258. 463 



FEDERAL MO!«£Y. 
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lence any sum in Federal Money may be regarded as a 
timal, or mixed number, and may be managed in all re^ 
ictfl as sach. Federal Money is usually denoted by the 
jracter, $, placed before the figures; and in reading it, 
lars, cents and mills are the only denommations usually 
ntioned. 

ADDITION OF FEDERAL MONEY. 

\33L RvLE.— The same as for the Addition of Deciipals. 
18) 

QUESTIONS FOR PRACTICE. 



L. If I pay 4 doUars 62 
Its for a barrel of soap, 5 
Oars 28 cents for a barrel 
flour, and 10 dollars 8 cts. 



3. F holds a note against G 
for one hundred seven dollars 
and six cents, one against H 
for forty-nine dollars seven- 



: a banel of poik, what do teen cts. and one against K. 



iye for the whole? 

4.62 

5.28 

10.08 

Ans. $19.98-819 doHaxs 
and 96 cents. 

3. A owes B «78, G 946.27, 
«101t09, and E 928.16; 
bat is the amount of the four 
»bts? Ans. $253.52. 



for nine dollars ninety-nine 
cents; what is the amount of 
the three? Ans. $166.22. 

4. A man bou^t 2} yards 
of broadcloth for $15.50, 6 
yds. of lutestring for $5.25, 
7 yds. of cambric for $5 j35, 
and trimminei to the amount 
of $4.12; wnat was the «r 
mount of the purchase? 

Ans. $90.72. 



MULTIPLICATION OF FEDERAL MONEY. § 

134. Bui.».<--T1ie same as for the Multiplication of Deci* 
i]i.(122) 

aUESTIONS FOR PRACTICE. 



1. What wOl 34 yards of 
lodi cost« at 37 cts. per yard? 
0.37 
34 




i^l2.58 Ans. 

2. What win 156 yards of 
lotti cost, at $1 .&T per yard? 



3. If a man purchase 4 
handkerchief at €2 cts. each^ 
8 yards ribbon at 17 cts. pc^ 
yard, and 5 yards of lace at 
44 cents per yard; what is 
the whole amount? 

Ans. $6.04. 

4. What will 47 pounds of 
coffee cost, at 22 cents per 
pound? Ans. $10.S4. 

5. What cost 59 dozen of 



Ans. $260.52. I eggs, at 59 cents per dozen? 



119, 186. 
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6. At 16 cento a pound, 
what will 18 pounds of butter 
cost? what will 27 lbs. cost? 

7. What is the cost of 126 
bushels of rye, at 62i cento a 
bushel? Ans. $78.75. 

8. What cost 87 bushels of 
oats at 33 cts. per busl^el? at 
41 cento? at 37 cents? at 254 
cents? 



9. If a penon spend 6} 
cento a day, how much will 
that be a year? 

Ans. 923.814. 

10. What cost 63 yards of; 
calico, at a quarter oi a dollar 
a yard? Ans. $15.75. 

11. What cost 1758 pounds 
of tea at $1.15 per pound? 

Ans. $2021.70. 



SUBTRACTION OF FEDERAL MONEY. 

135. RuLB. — ^The same as for the Subtraction of Deci- 
ma]8.(124) 

QUESTIONS FOR PRACTICE. 



1. A man bought a pair of 
oxen for $76y and sold them 
a^ain for $81.75; how much 
did he gain? Ans. $5.75. 

2. Take 1 mill from $100, 
what remains? 

3. 1 bought 5i yds. of cloth 
at $5i a yard, and paid six 5 
dollar bills; who must receive 
diange, and how much? 

4. A man bought 100 Ibs^. 
of wool «t d3 cents a j>ou3id, 
and sold the whole for $31,494 
how much did he lose? 



5. A penon having $200, 
lost 2 dimes of it; how much 
had he left? 

6. ApeiBonbou^t24yds. 
of doth at $1.50 per yard, 
and paid $26.55, how much 
remains unpaid? Ans. $9.45. 

7. I bought 6 yards of cloth 
at 76 cents a yard, and gave 
a 5 dollar bill; how much 
chajige must I receive.^ 

8. How mueh must be 
added to 83 cento to make it 
$5? 



DIVISION OF FEDERAL MONEY. 

136. Rule.— The same as for the Division of Decimals. 
(128) 

QUESTIONS FOR PRACTICE. 



1. If 24 lb. of tea cost $7,92 
what is that a pound? 

Ans. $0.33. 



2. If 125 bushels of wheat 
cost $100.25,. what is it a 
bushel? 

3. Six pien, in company, 
buy 27 bush, of sak, at $1.67 



a bushel, what did each man 
pay, and what was each's 
share of the salt? ^ 

Ans. $7,515, and his shaie 

ii bush. 
4. If $1268 be divided e- 
quaUy among 15 men. what 
wiU each receive? 

Ans. $84.58?. 
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MISCELLANEOUS QUESTIONS. 



5. A man dies leaving an 
estate of $35000; the demands 
against the estate are $1254. 
65; the remainder, after de- 
ducting a legacj of $3075, is 
divided equallj among his 6 
8008; what is each son's share ? 

Ans. $5111.725. 

6. If I2j| acres of land cost 



$78, how much is that an 
acre? 

7. Divide $7 between 9 
men,what is each man's share : 
Ans. $0.777J. 

®* •gy^r^show much? 

Ans. 90.006. 

9. >8H-9|J^§=hpw much ? 



MISCELLANEOUS QUESTIONS. 



1. From 2 take 0.16289. 

Ans. 1.83711. 

2. At 12i cents a pound, 
what will ^7 lb. of butter cost? 

Ans. #10.87j|. 

3. If a person spend $100 a 
year, how much is that a day? 

Ans. $0,273. 

4. How much sugar at 12^ 
cents a pound can be bought 
for $15.50? Ans. 1241b. 

5. A owes B $15.58, and is 
to pay him in rye at &7 cents 
a bushel, how much rye will 
be required to pay the debt? 

Ans. 23.25 bu. 

6. If buttons be 9 cents a 
dozen, what are they a piece? 

Ans. $0.0075. 

7. The President oi the U- 
nited States receives $25000 
a year; how much is that a 
day? Ans. $68,493. 

8. A man buys a chest of 
tea weighing 40 lb. for $35 ; 
at what price per pound must 
he sell it to gain $10 on the 
whole? Ans. $1.25. 

9. If 65: make one dollar, 
bow many dollars in 459.? 

$7.50. 



10. What is the quotient of 
2 miliionths divided by 1 mil- 
lionth? 

Ans. 0.000000000002. 

11. What is the difference 
between 4 cts. and 7 mills 
and $10? Ans. $9,953. 

12. How many bushels of 
rye at 62 cts, a bushel, must 
be given for 8 yards of clotb 
worth $3.50 a yard? 

Ans. 45|o 

13. Aksow Bower ^ 
Bought of Russell DowrXy 

8i yds. of Calico, at $0.17 1.445 
5i tda. of Baize, at $0.28 1.27 
13 U). of Raisins, at $0.14 1.82 

$4,535 
Received payment, 

Russell Down. 

14. Pktbr Dyer. 
Bought of John Druggists 

113 lb. Logwood, at $0.06^ . 

127 lb. Copperas, " 0.04 . . 

'86 d?. Indigo, « 0.17. . 

$15,156 

15. If I seU 169.8 lb. of 
butter for $23.26, what do I 
receive per pound? 

Ans. $0,136.^ 
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REVIEW. 



1. How has the foot waally been 
divided'! 

2. What are the inconveniences 
of these divisions? 

8. What would be a more conve- 
nient divisioni 

- 4. How might these divisions be 
managedl 

5. What name is given to num- 
bers, which es^ress parts in this 
manner1(114) 

6. How are decimals distinguish- 
ed from mcegersl What are inte- 
gers'! 

7. How would you write 12 feci 
And 8 tentlisl 

8. Have figures in decimals a lo- 
cal value? Upon what does it de- 
pend? 

9. What is the law by which they 
dimioish?(116) 

10. In what does the enunciation 
of decimals difi'er from that of whole 
numbers? 

11. Do ciphers on the right hand 
of decimals alter their value? What 
does each additional cipher indi- 
cate?(116) 

12. What effect have ciphers on 
the left hand of decimals? Why? 

13. What are numbers made up 
of integers an,d decimals called?(114 

14. From what is tlie word deci- 
mal derived? A. From decimus, 
(Latin) which signifies tenth. 

16. What is tlie rule for the addt- 
tion of decimals? Wliere must the 
decimal point be placed? 



16. What is the rule for the mul- 
tiplication of decimals? What dw 
rule for pointing? 

17. What cnect has multiplica- 
tion by a decimal? Explain by ex- 
ample and diagram. 

18. Wliat is the ndo fbi the sub- 
traction of decimals? For the divi- 
sion of decimals? 

19> What is the rule for pointing 
in each? 

20. What is to be done if there 
are not so many figures in the quo- 
tient as the number of decimals re- 
quired? 

21. When the decimal places in 
the divisor exceed tliose m the di- 
vidend, what is to be done? 

22. When there is a remainder 
afler division, how do you proceed? 

23. What does a vulgar fraction 
denote?[129] Explain by example. 

24. How then can you change a 
vulgar fraction to a decimal? 

25. What is Federal Money? 

26. What is the Table? [p.SS.J 

27. Which is tlie unit money? 

28. How may the lower denomi- 
nations be regarded? Explain by 
example; and also the difi^erent 
methods of reading the same* 

29. How tlieu may Federal Mo- 
ney be regarded? 

SO. How is it denoted? 

81. What is the rule for the Ad- 
dition of Federal Money? — for Mul- 
tiplication ? — for Subtraction? — for 
Division of Federal Money? 



SECTION IV. 

COMPOUND, OR COMPLEX, NUMBERS. 

137. Numbers are called Compound or Complex, when 
they contain units of different kinds, a« pounds, shillings, 
pence and farthings; years^ days, hours, nunutes and see- 
onds, &c» 
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1. TABLES OF COMPOUND NUMBERS. 

Money.* 

1. FEDERAL MONEY, I)enot€dby$. 



10 miU«»ff). make 1 cent) ct. \ mills 10 


cents 1 dimesidoUs. 


eagle. 


10 ceots " 1 dime, d. < 100 


10 


1 






10 dimes " 1 dollar, do/. 1000 


100 


10 


1 


1 


10 dollars " 1 eagle, E. 10000 1000' 100' 10' 1 | 



II. ENGLISH MONE Y. 



4 farthings, qrt. make 1 penny, d. 
12 pence. " 1 sliilling, «. 

20 shillings make 1 pound, /. or jS. 




III. TIME,\ 



W seconds, $. make 1 minute, tn. 
60 minutes " 1 hour, hr. 

24 hours " 1 day, d. 

7 days *• 1 week, fo. 

8654 d. or 865.25 d. or 

865 ds. 6 hrg. 1 year, yr 



8.60 

3600 

86400 

604800 

3X557600 



m. 1 

60 

1440 

10080 



hrB.| ds. 



24 

168 



525960:8766 



1 
7 1 

865i| 52 



w. 



yr. 



1 



• The above denominations of Federal Money are authorized by the 
laws of the United States, but in the transaction of busiuess we seldom 
liear any of them mentioned but dollars and cents. 

A com is a piece^ of money stamped, and having a legal value. The 
poias of the United States are three of gold ; the eagle, half-eagle, and 
quarter-eagle; five of silver, the dollar^ liulf-dollar, quarter-dollar, dime, 
and half-dime; and two of copper, the cent and half-cent. Of the small 
foreign t oins current in the United States, the most common are the New- 
Eneland /bttr pence halfpenny, or New-York sixpence, worth 64 cents;, 
and the New-England ninepence^ or New-York sliilling, worth 12^ cents. 
The value of the several denominations of English money is different in- 
different places. A dollar is reckoned at 4«. 6a. in Eneland, 5s. in Can- 
ada, 6*. m Ncw-Englaiid, Virginia and Kentucky, §s. in New-York, 
Ohio and Norih-Carolina, 7«. 6d. in Pennsylvania, New-Jersey, Dela-. 
irare and Maryland, and 4«. 8d. in Soutli-Carolina and Geoi^ia. 

f The vear is commonly divided into 12 months, as in the following 
taUe, calfed Calendar months: 



No,Day8, 
January 1 31 
February 2 28 
March 3 31 



No.D. 
April 4 30 
May 5 81 
June 6 30 



No. Daya^ 
October 10 81 
November 11 30 
December 12 31 



No.D, 
Jnly 7 31 

August 8 31 
September 9 SO 

Anodier day is added to February every fourth year, making 29 days 
in that month, and 366 in the year. Such years are called Bissextile, or 
I^eef year. To know whether any year is a common or leap year, divida 
k by 4; if nothing remain, it is leap year; bat if 1, 2 or 3 remain, it ia 
tet, 2d or 3d after leap year. The number of daya ia the aeveral rnontbt 
may te called to mind by the following verse:' 

Thirty days hath September, 

April, June and Novemfa«r» 
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Weights.* 

IV. TROY WEIGHT. 



24 graios) gr»» make 1 penny weight, pwU 
20 penny weights *' 1 dunce, ox^ 

12 ounces '* 1 pound, lb. 



an, 24pwts.lloz. J1I».| 
480 20 1 
[f 67G0| 240', 13111 



V. APOTHECARIES' WEIGHT. 



20 grains, gr, make 1 scrapie, «c* 
8 scruples ** 1 dram, dr, 
8 drams V | oimce. qz, 

12 ounces *< 1 pound, /6» 



gn. 20 

60 

480 

6760 



fc 



1 

8 

24 

990 



drms. 

1 

8 

96 



OS* 

1 
12 



All the rest have tkirtyKmSy 
Excepting February aJoiie» 
WhicQ hath twen^-eight, nay more* 
Hath twentypQine one year in four. 

The trtie solar year consists of 8j66 days, 5h. f8 m. 67 s. or nearly to 
806:^ days. A common year is 366 days, and one year is added in Leap 
years to make up the loss of j of a day in each of the three precedii^ 
years. This method of reckoning was ordered by Julius Gesar, 40 years 
before the birth of Christ, and is called the Julian account, or Old styU 
But as die true year fell 11 m. 8 s. short of 366| days, the addition of a 
day every fourth year was too much by 44 m. 12 s. • This amounted to 
one day ra about 130 years. To correct this error. Pope Gregory, in 
1682, ordered that ten days should be struck out of the calendar, by caU- 
ing the 5th of October the 15^ ; and to prevent its recurrence, he ordered 
that each succeeding centurv, divisible by 4, as 16 hundred, 20 hundred, 
mid 24 hundred, should be Leap veariR, \kX that the centuries not divisible 
by 4, as 17 hundred, 18 hunm-ed, and 19 hundred, should be common 
years. This reckoning is called the Gregorian or New Style. The New 
Style differs now twelve days from the old style. 

* The original standard of all our weiehts was a com of wheat, taken 
from the middle of the ear, and well dried. These were called grains, 
and ^ of them made one pennyweight. But it was afterwards Aoueht 
sufficient to divide this same pennyweight into 24 equal parts, still calhng 
the parts grains, and these are the basis of the table of lYoy weight, by 
which are weighed gold, silver and Jewelry. Apothecaries* weight iM 
the same as Trc^ weight, only having difierent divisions between grains 
and ounces. Apothecaries make use of this weight in compounding their 
medicines, but tney buy and sell their drugs by Avoirdupois weight. In 
buying and selling coarse and dro^y articles, it became customary to allow 
a greater weight than l^at used for small and precious articles, and this 
custom at length cstablislied the Avoirdupois, or common weight, by 
which all articles are now weighed,with the foregoing exceptions. Avoir* 
dupois weiebt is about one sixUi part more than Trmr ^ei^nt, a pound of 
the former beins 7000 grains, and of the latter 57d0 grains, ^n buying 
and seUing by the hundred weighty 28 pounds have been called a quarter, 
and 112 pounds a ewt. but this practice of groningt as it is called, is 
now pretty generally laid aside, and 26 pounds are considered a quarter 
and 4 quarters, or 100 pounds, a hundrea weight. 



AUTUHETICAL TABLBf. 
Vt AVOIRDVPOIS, or C0X:iOX WEIGHT. 



It. 16! a 



T16B 448 28 
28672^ 1102 112 
ST8140 8&B40l32M 



Vn. L03HG MEASURE. 



\Hmi^^ 


.m.k.liDch. 


^{liD. Ifift. ] 




M.. 


«.iCi 
















'«fc,^ 


" ly«d. 


ydil 198 161 


IH 


1 


























WH 




1 


B furlong. 


■■■• !s^: 


•;-M.in."»i«iiiok. (tl 






■rlh. Ilso chiuiB 1 mile, mlA 


seedogTM. 





iiT^JS 



* The origuinl lUDdard of Engliah long meami 

uken from &i middle of the ear, uid well dried. Tbree of tbess 
were called an inehj end then the others ag in the table. 
it empbnd for denoting (be dnlanca of placea, and To 

thing wham len((th only i" coneenied. When meaiure ia -„. „ „,. 

faces, where length tod breadth ara both ooneerned, it ii called iqBaiB 
mnuare. A iquan inch ia a iqpaTe meaiurinff an inch on cverj aide. 
The table of fqoan meamre !■ nude from that at long measure by mnltt- 
plying the general oumben of the latter talothemielves. Thua, 13incfaeaara 
a ftot in length, a iquare fautdieniaa (quare which nuamreal fool,orU 
inchei, on every side, and eontaiM 12X12=144 iqusre inchei. 8 feel id 
. . length make a yard; a square yard ii a iquare nwaxu-ing 3 feet 
I I., on each lide; but mch a »qitare contain. (.« fig^e) nine 
I I I I (3X3=9) »q"3resmea«unng a foot on each Bide. 0-" - 



I I 



feet, or iquan 



inysqnars 
that the eurbce ii equal w 
^ '--"•- When 



BdiannDiberofsquiireanieaiuringafoot orayard, oneachiide. Wh 
■Bsatme U applied to aolide which have length, breadth, and ihicknen, „ 
■ eaUed aolid ot aibic meaiura, A loiid inch ie a body, or block, 
Sn. having Eix udee, each of whidi ia an inch 



mm 



. and the ni ,^ 

foot ii equal to the number of mich Uocki 
that would be required to make a pile a foot 
fouare and a fool high. Now it troold 
144 block* to cover a tquare foot 



I inch high. Hence 



« pill 



I 144=1728 block! or inches. In Ijka 
manner it would require 6 solid blocks, m 
foot eadi way, to cover a square yard IB 
the height of one foot, and 3 times 9=31, 
to rniie it three feet, or make one iotij 
]Nrd> TUi will be dnioai from an iaqN»- 
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VIII. CLO TH MEASURE. 

8 qtiartera make 1 ell Flemish, E« F 



I 



2^ inches make 1 nail, na. 
4 nails " 1 quarter^ qr. 
4qaarteni " 1 yard, yd. 



6 quaf ten 
87.2 in. 



« 
« 



1 ell English, C.E. 
1 ell Scotch, E.S. 



IX. saVARE MEASURE. 



144 inches make 1 square foot, ft. 



9 feet 

! 804 yards, 

' 2724 feet, 

40 rods- 

4 roods, 

64D acres 



4< 

cc 

«( 
«t 
<« 



1 sq. yard, yd. 

1 sq. rod, rd. 

1 sq. rod, rd. 

1 rood, ro. 

1 acre, a^. 

1 sq. mile, mi. 



in. 144 
1296 

39204 
1568160 
6272640 



ft. 1 
9 

2724 
10890 
43660 



yds. 

804 
1210 
4840 



rds 

1 

40 

160 



TO 



• f 



1 

4 



ml. 



10 sq. chains make 1 acre, acr. 
6400 chains make 1 sq. mile, mL 



X. SOLID, or CUBIC MEASURE. 



1728 inches, in, make 1 foot, ft. 
27 feet " 1 yard, yd. 

128 feet " 1 cord, cor. 



in. 1728 I feet 1 yard t cord I 
46656 27 l' ^ 

2211841 128 4|^ 

40 ft, of round timber, or 60 ft. of hewn timber, make 1 ton, ton^ 



XI. fV£VE MEASURE.* 



4 gills, gU. make 1 pint, pi. 


cu.28}fpt. 1 


qts. 


gal. 


Fig: 


•o 


f 


2 pints ** 1 quart, qt. 


in. 571 


2 


1 


• 


1 
• 


P- 


i 


C3 

• 


4 qufirta f* 1 gallon, gal, 
81 i gallons '* 1 barrel, bar. 


231 


8 


4 


1 






• 




72761 


252 


126 311 


1 1 






2 ban-els ** 1 hogshead, hhd. 


14653 


504 


252 63 


2 


1 




. 


2 hogsheida ** 1 pipe, p. 


29106 


1008 


504126 


4 


2 


1 




2 pipes " Iton, t 


58^12 2016 1008 252! 8 


4 


2 


1 



tion of the diagram. The cord of wood is sometimes called ei^ht feet. 
In this case four feet in length, four in breadth, and one in heifi;ht=16 
solid feet, is called one foot; or eight feet in length, four in breadth, and 
six inches in height, a foot, that », 1-Stb of a cord is called one foot, 
2-Sth8, two feet, &c. In measuring lands, roads, £cc. the distances are 
nsually taken in chains and links. In ordinary business, feet and inches 
are the most common measures. Manj^ mechanics, however, now take 
dimensions in feet and tenths of a foot, instead of inches, and if all would 
do the same, they would find all their calculations much more simple and 
easy. By forty feet of round timber, in the table of solid measure, is 
meant so much round timber, as will make forty feet after it is squared. 

* Four pounds Troy weight of wheat gathered from the middle of the 
ear, and well dried, were called one gallon, and this was the original 
standard of all English measures, both, liquid and dry, and this was the 
same as the present wine gallon. But m time it became customary to^. 
use a larger measure in selling cbeap.Iiquorff, and this custom at length-, 
established the beer measure, which bears ahwt the same proportion to 
wine measure that avoirdupois does to troy weight. The dry measure 
was also made larger than the wine measure, and was at length established 
at about a mean between wine and beer measore, ■ By wine measure are 
measured wine, all kinds of spirits, cider, vbegar, oil, &c. By jbeer 
measure are measured ale and beer, aod by dry measure are measured al 
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m- 



I cabic TOI^qt 1 



X M. BEER MM ASURB. 

? pints> pU, ipake 1 qaart^ ^. 
4 quarts " 1 eaIlon» HfO/. 

36 gallons << 1 barrel, 6ar. . 

54 gallons *' 1 bogshead, AAd.lj 



incbes 
10162 
16228 



4 
144 
216 




2 pinu, pto. make 1 quart. 


qU 


cu. 33.6 


pMiqts. 


? 


1 ^ 


t 


4 quarts *< 1 galloQi 


gaL 


in.67.2 


2 


1 


• 


I 


g> 


8 quarts « 1 peck» 


pk. 


268.8 


8 


^ 


1 


m 


r 




4 pecks *' 1 bushel, 
SlNishels ** 1 quarter, 
4 quarters *< 1 cbaldron. 


bu. 


687.6 16 


8 


2 


1*1 


qr. 


2150.4' 64 


32 


8 


4,ll 


€h. 


17^3.2 612^ 


256 


64 


32^ 8 


111 



XIV. CIRCULAR MEASURE,* 



I 


60 seconds, '' make I roiuute, ' 


"60 


'1 


o 


8. 


8^ 




60 minutes ** 1 degree, ® 


3600 


60 


1 




1 




80 degrees " 1 sign, s. 


108000 


1800 


30 


1 




12 signs, or 360<> <* 1 circle. 


12.96000] 21600 


360 12 


1 1 



IsT things make 1 dozen, doz, 
12 dpzen ** I gross. g8. 

12 gross *' 1 great gross. 
20 things '* 1 score. 
24 sheets of paper, 1 quire. 
20 quires make 1 ream 



XV. MISCE LLANEOUS.f 

6 feet make 1 pace. 



112 pounds 
10 things 
10 desms 
. 10 gross 

6 points 
12 lines 

4 inches 

6 feet 



(« 



« 



(C 



<C 






1 quintal. 
I desm. 
1 gross. 
1 great gross. 
1 One. 
1 inch. 
Ihand. 
1 fathom. 



BOOKS. 
When a sheet is folded into two 

leaves, it is called Folio, 
When folded into 4 leaves, it is 

called Quarto-, 
When folded into 8 Itavcs, it is 

called Octavo. 
When folded into 12, it is called 

Duodecimo, or 12mo. 
When folded into 18» it is called 

18mo. 
When folded into 24, it is called 

24s. 



\ 



kinds of dry goods, com, grain, salt, roots, fruit, &c. A standard bushel 
is 18i^ inches diameter and 8 inches deep. The statute bushel for measOr- 
ing coal, ashes and lime, in Vermont, contains 38 quarts, or 2653.6 cubic 
inches. 

* Every circle, without regard to its siz^, is supposed to be divided 
into 360 equal parts, called degrees, ^nd these again to be subdivided into 
minutes and seconds ; so that Uie absolute quantity expressed by any of 
these denominations must always depend upon the size of the circle. In 
this measure are reckoned latitude, longitude, the planetary motions, &c. 

f The habit of reckoning by the doaen is well adapted to the English 
method of reckoning money; articles which were 4e. a dozen, being 4d. 
a{>ieoe, 1b. a dozen, 7d. apiece, ifc Points, lines and inches are used in 
measuring the length of clock penjulmm* Hands are used in measuring 
the height of horses, and &thois8 in, ineaMiriog depths fU sea» 
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138, 1^, 140. 



REPUCnONl. 



mmmmmm 



wm 
4S 



1. RfiDVCrriON. 



A 



138. Reduction is the ipethed^ t>f changing numben frost 

one denomination to anotherj without altenng their yalae.(40} 

1. In £4 80. 5d. Sqra. how many farthings? 

£ 8 d an "^^ £1— 20i. there are 20 times as many shillion 

4 8 6 S ^ ^^^ '^ pounds; w« theiefore multiply tSa 

^ pounds by 20, and to the product, 80b. join the 8i. 

making 888. Then becaose ls.s:l^. there are 12 

times as many pence as there are shillings ; we there* 

fore multiply the 88b. by 12, joining the fid. to the 

profict, and thus find £4 8b. 5d.=1061d. Again, 

as ld.s4qr. we multiply the pence by 4, joinii^ the 

Sor. to the {iroduct, and thus find £4 8s. $d. Sqr.ss 

4247 fiirthings. This process is called HedueUM 

lOSld. Descending t because by it numbers of a higher deno- 

M mination are bvonght into a lower denomination. 



20 

12 

181 

88 



4247qr. Am. 
2. In 4247) iarthings, how mamr ponadsl > 
4 ) 4247 ^ '^ ^^^ ^*)aJS^^ ^ vp"Kf* ^^ AK ende^ 



12)1061--3qr. 



as many pence in 4247qr. as there are times 4 in diat 
number. We therefore divide by 4, and the qootiait 

is 1061 d. and 8qr. over. Then, as it takes 12 pence 

9 1 A \ Q I Q KA ^ make Is. there will he as many shillinira as there are 

^ 1 0)g| »-M. ^^^ j2 jjj, iogi==888. 6d. A^in, as 1I takes 208. to 
\fiA 53. make £1, there will be as many pounds as there an 

*** ^' times 20 in 888.=£4 8s. Thus we find 4Z47qr.« 
/u4 8b. 5d. Sqr.' Tiiis process is called Reduction Ascending, beoaose 
.ty it a lower denomination is broc^bt into a higher. By these exaiaple* 
jt wiU be seen that Reduction Ascending and Ikscending mutually prom 
^*ach other. 

As a process similar to the above may be employed in ilie 
reduction of time, weights and measures, as weD as moneys, 
it may be stated in the following general terms: * 
189.-— Reduction Descehdihg. 



Rui.E.— Multiply the high- 
est denomination by that 
number which it takes of the 
next lower to make one in 
the higher, adding the num- 
ber, if any, of tlie lower de- 
nomination; and so proceed 
to do, till it is brou^t as low 
as the question requires. 



140.— Reduction AscKiipi|rfi. 

RtTLE. — Divide the lowest 
denomination by the number 
which it takes of that to make 
one in the next higher deno- 
mination; and so continue to 
do, tin you have brou^t it 
into the denomination co- 
quired. 
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REDUCTION. 
QUESTIONS FOR PRACTICE. 



140. 



1. In^5 4s. 6d. 3qr. how 
manyfannings? 



2. In X1465 14s. 5d. how 
many farthings.^ 

8. In $47 4s. how many 
shillings? 

4. In S9 guineas, at 288. 
ho«^ ?T«any farthings? 

5. in 40 guineas now many 
pounds? 



English Money. 

1. In 6261 8qr. how many 
pounds? 

2. Inl407092qr.howmany 
pounds? 

8. In 2868. how many dol- 
lars? 

4. In 88976qr. how many 
guineas? 

5. In £56 how many gui^ 
neas? 



Time. 



1. In 4d. 22h. 4m. 208. how 
many seconds? 



year? 

S. How many hours in a 
century? 

Troy Weight. 



1. In 425060s. how many 
days? 



2. How many minutes in a 2. In 525960m. how many 



years? 
8. In 876600h. how many 

centuries? 



1. In ISlh. how many 
grains? 

2. In 221b. 6oz. lOpwt. how 
many grains? 



1. In 74880gr8. how many 
pounds? 

2. In 129840^. how many 
pounds? 



I. In 4 tons how many 



Avoirdupois Weight. 



ounces.'' 



2. In 7cwt. 3qr. how many 
drams? 

8. In 1961b. how many 
ounces? 



1. In 148360OZ. how many 
pounds? 

2. In 222208 drams, how 
many cwt.?' 

3. In 8I860Z. how many 
pounds? 



Long Measure. 



1. In 26 rods how many 
yards? 

26 As 6i yds. make 1 rod. 
51^=5.5 we multiply the rods by 

5 J. To render the mul- 

190 tiplication by i; more 
190 easy, we reduce it to 

decima]s,(190)aindthen 

149.0yd. proceed as in decimalB. 
(122) 



1. In 148 yards how many 
rods.^ 

Here we reduce i 

6.5)149.0(26rd. to a decimal, a9 be- 

1 10 fore^ and divide as 

in decimals,(12^). 

890 Whenever afrao- 

890 tion occurs, it may 

be changed to a 

diecimaly and and 
asracfa. 



139, 140. 



REDUCTION. 
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3. In 3 mfles how many 
feet? 

2. In47m.5fu. 16rd.l2ft. 
6 in. how many mches? 

4. How many inches round 
the earth? 



3. In 15840 ft. how many 
miles? 

S. In 8020888 in. how ma- 
ny miles? 

4. In 1578424830 in. how 
many degrees? 



Cloth Measure. 



1. In 59 yds. how many 
nails? 

2. In862£.E. 3qr. how 
many nails? 

8. In 576 £. F. how many 
quarters? 

Square Measure. 

1. In 1500 acres how many 
sods? 

2. In a township 6 mfles 
square, how many acres? 



1. In 944 nails how many 
yards? 

2. In 7248 nails how many 
£. ells? 

8. In 1728 qr. how many 
F. ells? 



8. In 24 square yardsyhow 
many inches? 



1. In 24000 rd. how many 
acres? 

2. In 28040 acres how ma- 
ny mfles? 

8. In 81 104 in. how many 
square yards? 

Solid Measure. 



1. How many inches in 2 
cords of wood? 

2. How many inches in 27 
solid yards? 



1. How many cords in 
442SG6 solid inches? 

2. In 1259712 in. how 
many yards? 

Wine Measure. 

1. In.l78hhd. how many 
pints? 

2. In 5 pipes how many 
gflls? 

Beer Measure. 

1. In 8 barrels how many 
pints? 

2. In 14hhd. how many i 2. In 3024 qts. how many ^ 
larts? I hogsheads? ^ 

Dry Measure. 



1. In 89712pt. how many 
hogsheads? 

2. In 20160 gflls how many 
pipes? 



1. In2d04pt8. how many 
barrels? 



quarts J 



1. In 9 quarters how many 
pints? 

2. Reduce 86 bu. 2 pk. 6 qo. 
1 Dt to pints. 



1. In 4608 pts. how many 
quarters? 

2. Reduce 2849 pints tp 
bushels 



f 
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HKDUCrilON. 

Giicuiar Measure. 



141, 142. 



1. In 6 signs how many 
minutes? 

3. In AV ^ 15" how many 
seconds? 



1. How many signs in 
10800 minutes? 

S. In 170595'' how many 
degrees' 



REDUCTION OF DKCIMALS. 



141. 1. Reduce 4 omices 
to the decimal of a pound. 

4oz.=^ lb. As 1 lb. is 
16)4.0(.25 16 oz. 4 oz. are 
32 -^ of a pound, 

and ^ reduced 
to a decimal) 
(130) is .25 of a 
pound. 



80 
80 



% Redn 
decimal of 
12)3.0(.25 
84 

"^ 

3)0.2500 

0.08334- 

iins. 



oe 3 inches to th6 

a yard, 
3 inches=-^ of 
a foot, and y^? 

s0.25ft. and 0.25 
ft. are redneed ^ to 
yards by dividing 
them by 3, (140). 
The sigfn -^ denotes 
that more decimal 
figures nay be had 
bv adding more ci- 
phers. 



3. Reduce 8 hours 24 min. 

to the decimal of a day. 

60)24. 24m.=|^h.=0.4h. 

. — then 8h. 24m.=8.4h. 

I 24)8^ ^^d 8.4h.=jfi^.= 

o.35d. ^-^^^ * ^y. 



143. 1. How many ounce* 
are 0.2( of a pound? 

Pounds are reduced to 
ounces by multiplication* 
(139) and .251b. malti- 
plied by 16) the ounces 
m a pound) the product 
(122) is 4 ounces. 



.25 
16 

160 
25 



OS. 4.00 

3. How many inches are 

O.OSfiS-fof a yd 

Vards are reduced to (eet 

0.0S33 by multiplying: th^m by 3, 
3 and feet to inches 1^ mul- 
tiplying by 12, (189.) 
Here it wift be seen^ by 
comparing this with^the 

examplp at the left hand, 

2.9988 that there is ^ loss of 13 
ten thousandths of an inch, 

on account of the decimal being in* 

complete. 



0.2499 
12 



3. In 0.35 of a day, how 
many hours and minutes? 

To reduce days to 
hours, we multiply 
by 24, and the pro- 
duct is 8.4 h. and 
.4 multiplied by 60 

S'ves 24 minutes; 
en 0.8dd.=8b. 
24mio. 



0.35 
24 

140 
70 



h. 8.40 
60 



m. 24.00 



The above methods of chang ing decunab to iategect of a di&reot d»* 
gonintttion, and the reverse, are called the Bednction ~ ~ ' 



\ 
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143. To reduce compound 
numbers io decimah of the 
kighesi denomination. 

Rule. — Divide the lowest 
denomination (annexing one 
or more cipher, as shall be 
found necessary) by the num- 
ber which it takes of that to 
make one of the next higher 
denomination, ( 1 26) and write 
the quotient as a decimal of 
the higher; divide this higher 
denomination by the number 
which it takes to make one 
still higher, and so continue 
to do till it is brought to the 
decimal required. 



144. To find the value of a. 
decimal in integers of a kue^ 
denomination. 

Rule. — Multiply the deci» 
mal by that nimiber which it 
takes of the next lower deno* 
mination to make one of die 
denomination in which the 
decimal is given, and point 
off as in the multiplication of 
decimals. ( 1 22) Multiply the 
decimal part of the product 
by the number it takes of the 
next lower denomination to 
make one of that, and so on; 
the several numbers at the left 
of the decimals will be the 
answer. 



QUESTIONS FOR PRACTICE. 



'' 1. Reduced yards, 2 feet, 
and 9 inches to the decimal 
of a Tod. 

12)9.00(0.75 ft. 

3)2.75(0.9166 yd, 

5.5)2.9166(0.5303 rd. Ans. 

2. Reduce 10s. 3d. to the 
decimal of a pound. 

3d.=tV8.=0.25s. and 
10.25s. = ^0H. =0.5125/. 

3. Reduce Sqra. to the de- 
cimal of a shilling. 

4. Reduce 12s. 9d. 3qr. to 
(he decimal of a pound. 

145. In computing interest, it is common to consider 
days one month, and 12 months a year. 

Reduce 8 months 21 days Reduce Q.725 year to 
to the decimal of a year. months and days. 

21d.=Jim.=:0.7m. and 8m. 0.725X12=8.7mo. and 

dlor^ssO.T^yr. Abb, 1 0jBX30»21d. 



1. Reduce 0.5303 rod to 
yards, feet and inches. 

0.5303X5.5=2.91665yd. 
0.9I665X3=42.74995ft. 
0.74995Xl2=8.9994in or 
2yd8. 2ft. i»in. nearly, Ans. 

2. In 0.5125/. how many 
shillings and pence .^ 

3. What is the value ol 
0.0625s.? 

4. What is the value of 
0.640625/. jji integers? 



I 
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CX)MPOUND NQMBERS. 



146, 147, 148. 



/. f . d, 
2 17 8 
16 8 

10 4 

4 13 8 Ads. 
4 18 3 proof. 



8. ADDITION. 

146. 1. A penon gave £2 178. and 8d. for a ]oad of bay, £1 St. Sd. 
for 6 bushels of wheat, and lOs. 4d. for a load of wood;, what did the 

whole costi 

As we may very evidently add pence to pence, shillings 
to shillings, &c. we write down the numbers so that pence 
shall stand under pence, shillings under shillings, and so 
on. We rjien add the pence, and find their sum to be 
15d. but as 12d.=ls: lo=ls. Sd. We therefore write 
down 3d. under the column of pence, and reserve the Is. 
to be ioined with the (shillings. We now add together 
the shillings, which, with the Is. reserved, amount to SSs. 
=£1 13s. we therefore write 13s. under the column of 
shillings, and reserve the £1 to be joined with the pounds. Lastly, wo 
add the pounds, and joining tlie £1 reserved, write the amount, X4, un- 
der die column of pounds ; and thus we find the whole cost to be £4 13s. 
Sd. The above process is called Compound Addition. 

COMPOUND ADDITION 

147. Is the uniting together of several compound numbeis 
into one sum. (48) 

RULE 

148. Place the numbers to be added so that those of the 
same denomination may stand directly under each other. 

Add the numbers of the lowest denomination, -and carry 
for that number which it takes of that denomination to make 
1 of the next higher, writing the excess, if any, at the foot 
of the column. Proceed with each denomination in the same 
way, till you arrive at the last, whose amount is to be set 
down as m Simple Addition. 

PROOF.-:-The same as in Simple Addition.. 

QUESTIONS FOR PRACTICE. 



ENGUSH MONEY. 



£ s. d. qr. 

47 7 6 2 

3 9 4 3 

16 13 9 1 



£ s. d. 

48 10 10| 

13 16 4i 

19 6i 



TIME. 



TROY WEIGHT. 



lb. oz. pwt. cr. 

17 3 15 15 

18 2 19 16 
15 6 10 8 



H>. oz. pwt. er. 
U 10 18 20 
13 10 17 
M 10 4 28 



AVOIRDUPOIS WEIGHT. 



no. 


w.. 


d. h. m* 


yr. d. h. m. 


T. cwt. 


.qr. 


lb. oz. 


lb. oz., 


dr. 


8 


8 


3 23 4t 


5 320 21 17 


2 16 


1 


15 8 


15 15 


15 


S 


1 


6 15 10 


17 100 7 49 


2 12 


2 


10 7 


8^12 


18 


ff 





19 57 


4 26 22 85 


1 7 


3 


5 13 


4 10 


11 



1 



146. 



COMPOUND NUIEBERS. 
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LONG MEASURE. 

BH. fii. rd. ft in*, deg. rai.. iu. rd. 

arr 3 U 12 7 168 67 7 J6 

18 7 36 9 4 124 53 6 14 

23 6 12 14 9 101 40 e 34 



CLOTH MEASURE. 



*? 



112 
210 



na. 
2 

2 a 

1 2 



E. Ek or. Oft. 

18 4 2 

26 2 3 

10 3 2 



SQUARE BffiASURE. 

rds. ft* hi. 

► 36 179 13T 

19 235 63 

12 n J 141 



acr. 


roo. 


rds 


56 


3 


37 


^ 


2 
1 


28 
18 



SOLID lOEASURE. 



eati ft. ia. 

18 120 1015 

24 80 159 

40 116 1000 



WINE MEASURE. 

hbd. gal. qt. t. p. hbd. gsl. qt. 
39523 411372 



16 
35 



27 
15 



I 

2 



5 
3 1 



1 




41 
19 



1 

3 



BEER MEASURE. 



4 13 2 
3 29 



hhd. gal. qt. pf. % 

49 40 1 

76 38 3 

93 17 1 



DRY MEASURE. 



or, bu. pk. qt. 

4 6 3 7 
16 4 2 6 



bu. pk. qt. pU 

36 7 "^1 

18 3 

10 1 4 1 



CIRCULAR MEASmtE. 



y<J. 


ft. 


in. 


o 


; 


II 


8. 


o 


/ 


// 


79 


22 


1412 


55 


17 


18 


2 


10 


45 


30 


43 


17 


587 


17 


49 


56 


4 


15 


40 


19 


17 





249 


12 


35 


^ 


3 


24 


26 


10 



If a man porcbaiie a yoke of 
oxen for £15 58. 8d., four cows 
for £20 10s. 6d., and a horse 
for £S6; what did they all 
cost? Ans. £61/168. 2d. 

The floors of 4 rooms in a 
certain house cover 5rd. 24iik. 
of laad; the remaining room 
Ird. 1yd. Ift; and the walls 
snd chimney cover 2rd. llin. ; 
how much &nd does the whole 
hcmse occupy? 

Ans^ Brd. 1yd. 1ft. 85nh 
5 



A CMtain il^d has four sides, 
whose len£^th& are as fbUows : 
4ch. 271iQ. 5ch. 191in. 4ch, 
501im and 6ch. 4]in.; what is 
the i^tanee round it ? 

Ai»..aO ch. 

'What is the weight of 3hhd. 
of sugar, the flrat weighing 
IQcwt. 201b, ; ' the 2d, 9cwt 
Iqr. 15oz. ; and the 3d. llcwt 
15lbil4dr.? 

Ans. 1 ton, 10 cwt 2 ipr. 7 lb; 
ISodidb 



1 
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SUBTRACTION. 



S. Sttdtirattion. 



14d, 150, 161. 



149. 1. A person boueht a cqw for £3 78. 6s., and soM iX for £A ISs. 

9A., how much aid be gain ? 

We write the less number under the greater, so. that 
pence shall stand under pence, sliillings under shQ- 
Ikigs, and pounds under pounds ; we then begin at 
the right hand, but as we cannot take 6d. fh>ni Sd., 
we borrow from the 12s. ls.=zJ.2d., which we join with 
the 3d., making 15d., and then 6d. from 15d. leaves 
9d., which we. write under the pence. We now pro- 
ceed to the shiHin£;s, but as we have borrowed Is. nrom 
12s. we call the lis. lis., and 7s. from lis. leaves 4^., 

and lastly, £3 from £ti leaves £1. Thus we find th»t he gained £l 48. 9d. 

Ilie above process is called Compound Subtraction, 



£ 


s. 


d. 


4 


12 


3 


3 


7 


6 


1 


4 


9 



Gain 



Proof 4 12 3 



COMPOUND SUBTRACTION 

150. Is the taking of one compound number from another, so 
as to find the difference between them. (42) 

RULE. 

151. Write the less number under the greater^ so that the 
parts which are of the same name may stand directly under 
each other. 

Begin with the lowest denomination, and take the number in 
the lower line from the one standing over: proceed in the same 
way with all the denominations. 

Should the number in the upper line be less than the one> 
standing under it, suppose a» many units to be ad^ed to the 
upper number as wiU make a unit of the next liigher denomina- 
tion, remembering to diminish the number in the next place in. 
the upper line by 1. 

P&ooF. — ^The same as in Simple Subtraction.. 

QUESTIONS FOR PRACTICE. 
ENGUSH MONEY. TROY WEIGHT. 



£ 8. d. 
Borr. 149 10 8 
Paid 86 12 4 



£ 8. d. qr. 
791 9 8 1 
197 16 4 2 



Due 62 18 4 



TIME. 

•d. h. m* 8. 
17 13 87 19 
12 16 41 35 4 204 16 12 



yr. d. h. in. 
12 126 17 4 



lb. oz. pwt. gr. 

440 5 15 20 

6CI 8 19 12 



lb. oz. pwt. er. 
27 8 12 10 
19 4 16 19 



AVOIRDUPOIS WEIGHT. ^ 

lb. oz. dr. to. cwt. qr. lb. oz. dr. 

11 3 19 



84 10 8 
76 14 9 



9 
3 



12 1 20 



4 
9 



11 

7 
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LONOf BIEASURE. 

yd ft. iiu der. mi. iiir. rd. ft. in. 

S52 10 ^4032287 

17 45 1 S7 9 3 



10 
16 1 U 



19 



CLOTH BIEASURE. 

qr. na. £. E. or. n&. 

12 432 3 1 

13 177 3 2 



SQUARE MEASURE, 

aer. ro. rd. ft. rd. ft. in. 

29 3 10 ld& 25 28 110 

24 3 25 158' 19 105 lOi 



SOLID MEASURE. 

cor. ft. in. yds. ft. in. 

264 105 UOl 79 22 927 

146 115 1640 22 25 1525 



A man sold a piece of land 
for £735 lis. 6d., and receiv- 
ed at one time £195 13s. lid., 
and at anotiier, £61 5a. ; how 
much remains due ? 

Ans. £478 12s. 7d. 



WINE MEASURE. 

gal. qt pt gi. Uid. nl. dU 

'48 1 "o 1 63 ^ li 

24 3 1 59 3 



1 



ba. 

27 

19 



BEER MEASURE. 

hhd. cbI. qt. pl« 

120 % 

13 3 60 47 1 1 



^f 



DRY MEASURE. 



ba. pk. qt. pi. qr, bu. p^ q|t. pC 

1 : 



n 

6 



1 





4 6 



2 
3 



7 
5 I 



CIRCULAR MEASURE. 

o / // j^ o # 

120 45 33 4' 14 16 

80 51 48 18 44 



A per3on> having 624 Tarda 
3qrB. of clodi, sold at one time, 
247yds. 2qrs., and at another, 
114yd8. Iqr.; how much has 
he left? Ans. 263 yds. 



152. In computing interest, the month is commonly reckoned 
30 days, and the year 12 months. (145) In w<»rking the Mow* 
ing questions, in place of the months, write the numbers of t^ 
monUis* (137) • 



A note was on interest from 
Dec. 29, 1825, till June 22, 
1828 ; what was the length of 
time? 

years, mo. days. 
1828 5 22 
1825 11 29 



t. 



2 5 23 Ans. 



How long was that note on 
interest, which was ffiven, 1826^ 
January 3, and paid August 1, 
of the same year? 

Ans. 6m. 28d. 

How long from 1822, Apnl 
21,tol826«Marchl5? 

Ans. Syr. Khns^^^KA^ 



£fivwrivuakffiwf an0 »nrf«iox. 



1S8>1M. 
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tM. KWbatwiH6H».<>fcofiee 
cost at Ifl^&L 2qr. per pound T 

The cost of 61b. is 

8. d« or. eiv^dentlj 6 times 

1 6 3 tlie cost of lib. ; we 

6 tfaerefore multiply 

■ ■ the price of Ub. by 

Ahs. 9 4 2 6} tbos, 6 times Sqrs. 

are ISqr.z^id. ftqr., 

of wUek we- ^wiile down the Sqr.. 

and reserve the 4d. to be joinea 

with the pence. We then say 6 

tigies 6d^ are 36d., and 4d, preserved 

are 40d:=d8. 4d., of which we write 

down the 4d., and reserve the 3s. to 

be Joioad wdJa the shUlinia. LasUv, 

we say 6 Umes Is. are os., and St. 

Reserved are 9s., nliicb we write 

down, and the ivoik is done. 

2. What win 47 yards of cteth 
fMXit at 19«. 9d. per yard 1 

We first multiply 
9d. by 47, and di- 
viding the profikMt 
423d. by ]2, find 
3ds. 3d. to be the 
cost of 47yd. at 9d. 
Asain we multiply 
35fl.3d. lis, by 47, and 
119 write the partial 
^ products, which 

— are shillings, under 
2iO)83i4s. the 35s. These ad- 
— — — ded together make 
A. jC^ll 14«. ^. 834s., which divid- 
ed by 20, give i^l 
148., and biinmig down the 3d., we 
have J^l 1^.^* for the whple cost. 
This method will prevent the neces- 
sity of dividing this rule into a varie- 
ty of cases. / 

By cQffpanng tho conpeflpondiB^ 
czuifAfes in the two columns, it 
wiU be seen that they mutually 
[>rove each other, and this arran^- 
ment prevents the necessity of m- 
verting the anvwers under the ques- 
tlon?, they being found m the adja- 
'"ent qiiesHoiis. 




12)423d. 



164. 1. If 6ib. df coffee cnrt 9». 

4d. 2qr., hpw much is. that per lb. ? 

,If we divide the 

8. d. qr. price of 61b. into C 

Bp 4 2(ls. eq^al parts, QUe of 

6 those parts most be 

— > Uie price of lib. To 

3 do this we first ^k 
12 how many times 6 in 
*— 9s., and write is. fiw 

6)40(6d. the quotient. We 

36 then multiply and 

— subtract as m Simple 

4 Division. We then 
4 multiply the remain^^ 

-^ der,^., by 12, adding 

6)18(3qr. the 4d. (139}, and cU- 
^18 ' > vide the sum 40d. by 

— 6, wluch giv^es 6d. for 
a quotient, and 4d. 

remain, which reduced to farthings, 
and the 2qrs. added, make 18qn. 
These divided by 6, give Sqrs. for 
the Quotient. Tlnis winnd the price 
«f lu>. to be Is. 6d. 3cnrs. 

2. If 47 yapds of cloth cost £41 
14s. 3d., wliat is that per yard 7 

Here we divide 
£ s. d. the whole price by 

47)41 14 3(£0 the whole quantity, 



20 

47^B3S.tn(«. 
47- 

329 

"jT 
12 

TO 
35 

47)4a3(9d. 
423 



as beiore.' As 47 
is not contained in 
the pounds, we 
place a cifMier in 
the quotient and 
reduce the pQiiuis 
to shilCngs, adding 
thQ 14s. Dividing 
834s. by 47, mw 
g[et Its. m the quo- 
tient. The remain- 
der, 35s., reduc- 
ed i» pence, and 
the3d. added, gisre 
md., which di- 
vided by 47, give 
9d. in the quotient. 
Thus we find the 
prioa of one yard 
tob9,|7s.9. 



iss^isn 
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COMPOUND MULTIPLICA- 
TION 

155. Is the method of find- 
ing the amount of a compound 
number by repeating^ it a pro- 
posed number of times (43). 

RULE. 

157. Write the multiplier 
under the lowest denomination 
of the multii^cand. Reserve 
from each product as many 
units as may be had of the 
next higher denonunation, and 
write down the excess, adding 
the number reserved to' the 
next product 



COMPOUND DIVISION 
156. Is the method of sepit- 
rating a compound number in- 
to any proposed number of 
equal parts (44). 

kULE. 
158. Write the numbers as 
in Simple Division, and divide 
the several terms of the divi- 
dend successively by the divi- 
sor. Should the firot term of 
the dividend be less than the 
divisor, reduce it to the next 
lower denomination, adding the 
number of the lower denomi- 
nation. ^Do the same with the 
several remainders. 



Note. This rule is susceptible Note. — Tliis rule it susceptiMe 
of the same contractions as Simple i of the same contractions as Simple 
Multiplication. | Division. 

QUESTIONS FOR PRACTICE. 



3. What will Q cows cost at 
£4 6s. 8d. apiece? 

4. What will 9cwt of cheese 
cost at £1 lis. 5d. per cwt. ? 

5. What will 28 yards of 
broadcloth cost at 19s. 4d. per 
yard ? 

6. What will 96 quarters of 
rye cost at £1 3s. 4a. a qr. ? 

7. What will 47 yards of 
cloth cost at 17s. 9d. a yard ? 

8. How many yards in 17 
pieces, each containing 29yds. 
3qra.? 

9. What will 94 pair of 
stockings cost at 12s. 2d. a 
pak? 

10. What will 512 bushels 
of wheat cost at 5s. lOd. a 
bushel? 

11. If a span of horses eat 2 
bu. 3 pks. of oats in one week, 
how many will they eat in 25 
weeks ? 

5* 



3. If 6 cows cost £26^ !k>w 
much is that apiece ? 

4. If 9cwt. of cheese cost 
£14 2s. 9d. how much is that 
per cwt ? 

5. If 28yds. of bzoadcloth 
cost £27 Is. 4d. what is that a 
yard? 

6. If 96qr8 of rye cost £11% 
how mticb is Jiat a qr. ? 

7. If 47yds. of cloth cost 
£41 14s. 3d. what is that a 
yard? 

8. In505 yd. 3qr. how many 
pieces of 29yd. 3qr. each ? 

9. If 94 pair of stockings 
cost £57 3s. 8d. what is that a 
pair? 

10. If 512 bushels of wheat 
i cost £149 Gs. 8d. what is that 
' a bushel ? 

11. ,If a span of horses eat 
68bu. «1pk. of oats in 25 #eek9. 
how much is that a week? 
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159. 1. How many seconds 
fi 28 years of 365d. 6h. each ? 

Ans. 883G12800. 

2. Honr many seconds from 
the birth of Christ to the end 
of the year 1824, allowing 
365d. 5h. 48m. 57s. to a year ? 

Ans. 57559853088. 

3. How many seconds in 8s. 
12<» 14' 26" ? Ans. 9080(>6. 

4. How many inches from 
Montpelier to Burlington, it 
being 38 miles ? 

Ana. 2407680. 

160. 5. Three men carried 
in 91bu. of potatoes in baskets ; 
one carried Ibu. 2pk. one Ibu. 
and the other 3pk. at a time, 
and they all went an equal 
number of times; how many 
times did they go ? 

1 bu. 2pk.=:fipk. As the)r alto- 

1 ba. .=: 4 gether carried 13 

3pk.=3 pks. each time, 

— they evidently 

ISfdc. weut as many 

91 times as there are- 

4 times 13 (ill 9 Ibu. 

— — after beiug re- 

15)364(28 times duced to pecks, 

26 i. e.) ill 361pks., 

— whidi wc find by 

101 dividing, to be 28 

104 times. Heuoe 



When it is required to find 
Iiow many times several quai[i- 
tities, taken one of each at a 
time, may be had in a given 
quantity ; 

Rule. — Reduce the given 
quantity to the lowest denom- 
ination mentioned for a {divi- 
dend : reduce wie. of each of 
the oUier quaatlties mention^ 



ed to the. same denominatiQBi 
and add them together for a 
divisor — ^the quotient will be 
the number of times required. 

6. In £33, how many guin- 
eas, pounds, dollars and shil- 
lings, of each an equal num- 
ber.^ Ans. 12. 

7. A person wishes to draw 
off a hogshead of wine into 
gallon bottles, two quartyquart 
and pint bottles, of each an 
equal number ; how many must 
he have ? 

Ans. 33 bottles of each kind, 
and 9pts, over. 

8« If 4 men spend each t4s. 
Id. at a tavern, what is the 
whole bill ? Ans. £2 16s. 4d. 

9. What will be the weight 
of 12 silver cupa, each weigh- 
ing lib. loz. Ipwt 20 grains? 

10. What wUr 700 bushels 
of potatoes cost, at Is. 3d. a 
bushel ? Ans. £43 15s. 

11. How much wood ii 27 
loads, each containing 1 cord 
18ft.? Ans. 30cQr. 102ft. 

12. If 4 men spend at a tav- 
ern £2 168. 4d., what must 
each pay? 

13. If 12 silver cups weigh 
13] b. loz. lOpwt, what is the 
weight of each cup ? 

14. If 700bu. of potatoes cost 
£43 15s. what is that a bush- 
el? 

15. If 27 loads contain 30 
cor. 102fi of wood, how much 
in each load ? 

16. If a person travel 32rd. 
12ft. 3^in. in a minute, bow 
fac would he go, at that rate, 
in 2 houis ? 
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17. If a man drink a pint of I 
rum a day, how much will he 
drink in a year ? 

Ans. 45^al. 2qt. Ipt 

18. How many barley corns 
will reach round tlio world, 
supposing it to be 25020 
mUes ? Ans. 4755801600. 

19. Divide $120 among 4 
men, so that the shares sliall 
be to one another as 1, 2, 3, 4. 

Ans. 12, 24, 36, 48. 

2(X How many steps of 2 
feet 6 inches, must a man take 
in going from Burlington to* 
Boston, it being 190 mSes ? 
Ans4 401280 steps. 

21. If a person travel 12mi. 
28rd. in 2 hours, how far does 
he go in a minute ? 

^. How many lots, each 
containing three quarters of 
an acre, are there in a square 
mile? 

Ans. 853 lots, and 40 rods 
over. 

23. If a vintner be desirous 
to draw off a pipe of wine into 
bottles containing pints, quarts, 
and 2 quarts, of each an equal 
number, how many must he 
have ? , Ans. 144 of each. 

24. There are three fields, 
one containing 7 acres, anoth- 

> er 10 acres, and the other 12 
acres and 1 rood ; ' how many 
shares of 76 rods each are 
contained in the whole ? 

Ans. 61 shares and 44 rods 
over. 

25. In 172 moidores at 36s. 
each, how many eagles, dol- 
lars and nine-pences, of each 
an equal number ? 

Ans. 92 of each, and 68 
nine-pcnccs over. 



26. Tn 470 boxes of suffsr, 

each 261b., how many cwt f 
Ans. 109cwt Ciqrs. 12lb. 

27. If cigars cost one and a 
half cent each, and a person 
smoke 3 cigars per day, how 
much will it^sost him for cigars 
during the months of January, 
February and March, in a 
Qommon year? 

Ans. 405 cents, or $4 5 cts. 

28. What is the difference 
between six dozen dozen and 
half a dozen dozen ? 

Ans. 792. 

29. What is the difference 
between half a solid foot and a 
solid half foot ? 

Ans. 648 inches. 

30. A note was on interest 
from March 20, 1819, till Jan. 
26, 1824 ; what was the length 
of time ? 

Ans. 4yr. lOmo. 6d. 

31. Divide £7 among 8 men 
-^giye A. 8d. more tiian B., 
and B. 8d. more than C. &.c. ; 
what does H. receive ? 

Ans. 15s. 2d. H's share. 

32. A horse is valued by A 
at $60, by B at $69 50, and 
by C at $72 25; what is the 
average judgment ? 

A. 1 JJ[60 

B. 1 G9 50 The average in this 

C. 1 72 25 case is evidently • 
— found by dividing the 

3)201 75 sura of the several 

jud^ients by the j 

Ans. $61 25 number of appraisers. , 

33. M, N, O, and P apprais- 
ed a ship as follows, viz. M at 
$6700, N at $9000, at $8750 
and P at $7380; what is the 
average judgment ? 

Ans. $7957 50- 
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81 in 5589600 cubic inches, 
how mftnj cords of wood ? 

Ans. 25 cords. 

35. A and B ivishlng to swap 
horses, and disagreeing as to 
the conditions, referred the 
matter to three disinterested 
persons, X, Y, and Z, whose 
judgments were as follows, viz., 
X said A should pay B $8, and 
Y said A should pay B $6; but 
Z said B should pay A $5; 
what is the average judgment? 

Ans. A must pay B $3. 

jL D 111 the exchange of 
It t »n »a articles, where the 
Y 1 6 Judgment of the ref- 

Z 1 6 ®™^*.^ '* .??^*>' T 
^_^^^_^__ one side of the equal- 

o-r « R iA ity between tnein, 

14 B "'** p^^y «» ^ 

5 A other, subtract one 

^^ side from the other, 

3)9(3 Ans, H ?^Je the re- 
'^ mainder by the num- 

ber of referees for the average judg- 
ment. 

36. C and D, wishing to swap 
farms, referred the subject to 
O, P, Q and R, and agreed to 
abide their judgment, which 
was as follows, viz. O said C 
should pay D $70 ; P said C 



shoiM pay D $100^ and Q 
said C. should pay D $55; but 
H said D should pay € $25; 
bow was the matter settled ? 
Ans. C pays D $50. 

37. What is the weight of 
4hhd. of sugar, each weighing 
7c wt 3qrs. 19Ib. 

Ans. 31 cwt Sqrs. 20lb. 

38. Three men and ^ boys 
hoed 30000 liills of corn, and 
each man hoed two hills while 
a boy hoed one; how many 
hills were hoed by each man, 
and how many by each boy ? 

Ans. Eacli man hoed 7500^ 
and each boy 3750 Iiills. 
3XH-2=S Divisor. 

39. If $911,555 be divided 
among 5 men and 4 women, 
what is each man and woman's 

• 

share, a man's share', being 
double tliat of a woman ? 

$65.1 1 l=:wom's stiaie. 
$130.232=i=man's share. 

40. Two places differ in lon- 
gitude SV 37' 3"; what is their 
difference in reckoning time, 
allowing 15° to make an hoiur? 

Ans. 2h. e' 28i". 



Ans. 



REYIEW. 



1. When are numbers called 
compound, or complex ? 

22. By what are the operations 
performed by compound numbers 
regulated 1 

3. Repeat the table of Federal 
money,— of English money. 

4. Wliat are the names and val- 
ues of the coins of the United 
States ? 

6. What are the most common 
foreign coins? what their several 
values! 

6. What Hi the table of time 7 



7. How IS the year commonly di- 
vided ? Repeat the number of days 
in each month. 

8. What is meant by leap year? 
How may we know whether a year 
is leap year or not ? What is meant 
by (m and new style 7 

JLet the pupil be questioned in like 
numner respecting the other Ui' 
hies, 

9. What is Reduction 7 Of bow 
many kinds is it 7 

10. What is (he rule for Reduc- 
\ tion Descendmji^? Ascending f 



151^ i«8. 



ran GSNtr* 



67 



14. li^Mt is «i» mHb9dtffr99i 

io each t 

12. How would vou proceed to 
muhiplj bjr 5j| f to dMd»by S^i 

13. ylThat is meant by Iteduction 
of 0eeimaAB 7 

H. ifour woi^d voa proceed io 
find llie vtthie <»f a ae^tmal m inte- 
gwt of a lower denominatien T now 
to reduce corapoond mnibers fo de* 
cimals of a higher denomination ? 

15. How many days are com- 
monly reckoned to a month, in com- 
puting interest 7 (145) Hear are 
days and months reduced to a deci- 
mal of a year 7 

Ji. Wb^ ill Cempound AdditioB 1 
eltulel— ProdfT 
17. What is compound Soblrac- 
tioo 7— 4be Rule 7— Proof 7 



i$. If yon wish |ft 
date from another, how wo^U jqm 
proQ^ 7 (Ifig) 

19. What is Compound Hohi- 
^ication 7— the Rule 7 What is 
Compound Division t— Che Bide 7 
What relation have these two rules 
to each other 7 Of what contrac- 
tions are these rales susceptible 7 

SO. What are the several contrac- 
tions of Simple Multiplication 7 (90, 
91, 92, 93,)— of Division 7 (106, 109, 
110, IIU 

21. Wnai is meant by a simple 
number? What is the distinction 
between a simple and a compound 7 

9St. How would you proceed Io 
take quantities of several denonu- 
nations. each an equal number of 
tioMRf m>m a given quantity 7 
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PER CENT. 

161. Far Cent* is a contraction o^ per centuMf litlic, signi- 
fjfWf hfffie hundred, and impiies that caiculaticma am made by 
the Qondied. Per Axnuan sonifies bf tbe jear. 

ANALYSIS. 

168. If t lend a aeii^ibor 25 doOacs ibr one year, and be aVnw me 
6 cents fbr the use of each doHar, or 100 cents^ how much must he pay me 
in the whole at the end of the year 7 

If he pay 6 cents:^=i)ff of ad^U^r (13S) fortfae use of KX> 
ds. or I dollar, he must evidently pay 25 tuiie» .06, or (86) 
m (smeff tdzzSlM for the use of 25 doUam. Hence, 
^5+lM=S&.50is the sum due me at tbe eadof the year. 
Tbe iZ5 is. called th« princmal. the .06 is called the raU 
p«r cent., the $1^ is called tbe Mterevf, and the $i6J0 ia 
26.d0 called the amount. Hence the followin|^ 

DEFHHTIONS. 

169. JMeresi is a premittm allowed/or the use of money. 
The sum of money upon interest is called the /irmc^poL 
The r«tfe is the per cent per annum agreed o% or the iialeiest 

of one dollar for one year, expremeA deeinially. 
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58 SiMPLiB INTEIUSST'; 164—167 

The principal and interest added together are cafled the 
omovnL 
Interest is of two kinds, SimpU and Compound. 

164* The rate per cent, is expressed m hundredths of a dollar. Deci* 
mab in the rate below hundredths are parts of one per cent. The rote of 
interest is generally established by law. In New-Eudand legal mterest is 
6 per cent., m New-Yoric 7 per cent, and in England 6 per cent Where 
the rate is not mentioned m tins woric, 6 per cent, is undastbod. 



SIMPLE INTEREST. 



165. Simple Interest is that which is computed on the prin* 
cipal only. 

FIBST METHOD. 

ANALYSIS. 

166. 1. What is the interest of $98.12 for 2 jrears, 8 months and SI 
days, at 6 per cent, per annum ? 

Multiplying the principal by the rate gives the in« 

538.12 torest lorone vear, (16z) and the interest for one 

.06 year multipliea bv the number of years, is evidently 

i the interest for tne whole time. Twenty-one days 

52.2872 are ^ of a month=j0.7, and 8 mo. 21d.;=:8.7 me. 

' But months are 12tfas of a year, hence 8.7m.z=A'jr 

114360 mo.=0.725 year (142), and 2yr. 8mo. Udj=:^,l& 

46744 years ; we therefore multiply 2.2872, the interest for 

160104 ^i*® yc^y ^y 2.725, the number of years, and the 

41)^44 producii $ 0Kt, is the interest for the whole time. 

I Hence, 

96.2326200 

167« To cfAnpute the interest on any sum for any time. 

Rule. — ^Multiply the principal by the rate expressed as a 
decimal of a dollar, and the product will be the interest for one 
year. Multiply the interest thus found by the number of years, 
f reducing tjie months and days, if any, to the decimd of a year) 
(145) and the product properly pointed (106, 116) will be the 
interest required. 

l^OTE^— jn solving the following questions, the decimal of a year, when 
It has not terminated sooner, has been carried to four places of figures, 
and that will |^ve the interest sufficiently correct for common practice* 
When great accuracy is required, find the number of da^ in the given 
months and days, and divide these by 365, the number of days in a yen*, 
and the auotient will be the true decimal of a year. 
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QUESTIONS FOR PRACTICE. 



2. What is the amount of 
$17^.62 for one year and six 
months, at 6 per cent ? 

175.62 prin., 
.06 rate. 



10.5372 one yr. mt 
1.5 time. 

The decimals 

526860 below mills are 
105372 omitted in the 

answer to this 

Int 15.80580 and the foUow- 
Pri. 175.62 ing questions. 

Ans.191.425 amount 

3. What is the amount af 
$10.15, on interest 12 years at 
6 per cent? Ans. $17,458. 

4. What, is the interest of 
$48,643 for 2 years at 6 per 
cent ? Ans. $5,837. 

5. What is the interest of 
$225,755 for 3 years, 8 months 
aad 10 days, at 6 per cent ? 

Ans. $50,041. 

6. What is the interest of 
$213^ for 3 years and 12 
days, at 10 per cent? 

^ Ans. $64,679. 

7. What is tlie interest of 
$1600 for 1 year and 3 months, 
at 6 per cent? Ans. $120. 

8. What is the interest of 
$121.11, for 2 years and 7 
months, at 5 per cent ? 

Ans. $15,643. 

dw What is the interest of 
$124.18 for 2vr. 8mo. ? 

Ans. $19,868. 



10. What is the interest of 
£86 10s. 4d. for 1 year and 6 
months, at 6 per cent ? 

86.5166 If the principal 
.06 be English money, 
the shillings, pence, 



€5.190996 &c. most be reduc- 
1.5 ed to tlie decimal 
. ■■ of a pound, (143), 

25954980 then proceed as in 
5190996 Federal money. 
■ ■ The interest will be 

Ans. £7.7864940 in pomids and 
decimal parts, which must be re- 
duced to shillings, &c. (144). 

11. What is the interest of 
£1 13s. 4d. for 1 year, at 9 
per cent ? Ans. 38. 

12. What is the interest of 
£25 for 6 months, at 4 per 
cent ? Ans. 10s. 

13. What is the amount of 
$18.24 for 2yr. and 9mo. at 6. 
per cent ? Ans. $21,249. 

14. What is the interest of 
$240.16 for Syr. 5mo. ldj> 

Ans. $49,272. 

15. What is the interest oi 
$958.54 for 5 days, at 7 per 
cent ? Ans. $0,925. 

16. What is the mterest of 
$23^ for 3 years, at 5J per 

. cent ? 

5i per cent;;=.055. 

Ans. $3,832. 

17. What is the interest of 
£329 17s. 6d. 2qr. for 3 years, 
7 months, and 12 days, at 5 
per cent ? £59 13s. 0|d. 

18. What is the interest of 
$537,246 for 1 year, at 6 per 

[cent? Ans. $32,234. 



M SIMPLE INTEKEST. 168—110 

SECOND METHOIX 

ANALYSIS. 

nS. 1. What is the interest of $60, for 5 months aod 21 days, at It 
per cent per annum ? 

If the interest of ;$[! be 12 cents for 12 months, the interest of ^1 for 1 
month "wiJl be 1 cent, for 2 months 2 cents, for 3 months 3 eents---and 
geaerallv the nmnber of months written as so many cents, or hundredths 
of a dollar, will be the interest for that time. And as the interest of ^1 

for Imo. ("=30 days) is 1 cent, the interest for any 

GO pruL number or days is so many 30ths of a cent, or 3d8 of 

.057 sale. a null. In the present example we write the 5 months 

' as so many cents, or hundredths of a dollar, and di- 

420 viding the days by 3, Ikid h of them to be 7, which 

300 we write in the pkkce of mills in the maHipfier j and 

^60 muldplied by ^0^057, (the interest of 5 1 for the 

53.420 Ans. given time,) the product, S^.^, is evidently the inter- 
est of 560 for that time. 

169. 2. IVhat is the interest of $60 for 5 months and ^1 days, at 6 
per cent per annum ? 

Since mterest at 12 per cent (168) is found by multiplying b^ the whole 
number of months and ^ of the aays^ interest at 6 per cent, txim^ A^ of ^, 
miiy evidently be found by multiplymg by half the fctroer multiplier, that^ 
is, by half tfie months written as cents, and one sixth of die days written 

at the rig'ht hand. In the present example, half the 

2 ) 60 monUis is 2^, and if there were no odd days,, we 

JOSS^ should write down 2 cents^ 5 mills, or 0.0S5 for the 

-— •^ multiplier; bat when there is an oda month and days. 

480 as in the present case, it is as well to call the odd 

ISX) month 30 days, and adding thereto the odd days, 

30 divide the whole by 6, the quotient (80-1-21^=8^) 

will be mills. 50.028^^ then is the interest of 5 1 for 

51.710 Ans. 5 months 21 days, and 60 times 50.028J, or 5O.028J 

times 60, (86)=51.71. is the mterest or560 for thfe 
same time. To multiply 60 by i, we take ^ of 60, or divide 60 by 2. and 
in general for the odd days, less man 6^ we take such part of the mmtiplt- 
caftd as tht odd days are part of 6. fience, 

170. To ampuU the interest at 6 per cent, per animm t^wrt 

any sum for amf time. 

Rule. Under the principd write half the even number of 
months, for a mtdtiplier, (pointing them as so many cents, or 
hundredths of a dollar.) If there be an odd month, call it «30 
days, to wtdeh add thd odd days, if any, and, dividing them by 
€^ write the quotient in l^e place of mills in the multii^er. 
Muttijdy the principal by this multiplier, and the product, pio- 
perly pointeja, (122) will be the interest for the given time. 

NoIte.— Odd days less than 6 are so anaav 6llii of s taiiU, aid to 
ply by these, proceed as follows : 
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For 1 day=-|, divide the multiplicand by 6 
For 2 " =i=i « « « 3 

For 3 « =|=i " " " 2 

For 4 « =t=f ** *^ " ^ce by 3 

^or5 « =|r=jXi ** " by 2 and 3 

and add the quotient, or quotients, to the product of the prin- 
cipal by half the months. 

QUESTIONS FOR PRACTICE. 



3. What is the interest of 
$75, for 4 months and 2 days, 
at 6 per cent? 

3 1i76 Here ^ the months is 

.020 .02, and as 6 is not con- 

— tained in the da^; we 

1500 write a cipher m the 

25 place of nulls, that the 

— — — quotient, in dividing' by 

Ans. jjil.525 o. may tali in its proper 

place. There being 3 

decimal places in the factors, ther^ 

must be o pointed off in the product. 

4. What is the interest of 
$215 for 1 month and 15 days ? 

Imo. 15d.zr45d. ; 6 in 45, 7 tones 
a \ oig and 3 over. 

.007 



1505 
lOTi 



As there is no even 

number of months, the 

two first decimal places 

must be suppliea with 

ciphers, and 1 must take 

Ana «?i <;io) *^® place of mills. The 
AM. ^i.t}iz ^g^ ^^^g ciphers is to 

gukle us in pomting the product. 

5. What is the interest of 
$275,756, for 1 year, 9 months 
and 15 days ? Ans. $29.64a 

6. IWhat is the interest of 
$137.84 for 2 years and 6 
months ? Ans. $20,676. 

7. What is the interest of 
$575 for 8 months ? 

' Alls. $23. 

8; What is the interest of 
$13.41 fi>r 8 months and 16 
days ? Ans. $0,236. 

6 



9. What is the interest of 
$49J25 for 3 years, 3 months, 
aad 3 days ? Ans. 9.G28. 

10. A note for $500 on in- 
terest, was dated Sept 22, 
1820 : what was due, principal 
and interest, July 29, 1823 ? 

yr. mo. d. Ans. $585,583. 
1823 6 29 
1820 8 22 



2 10 7 Time. 

11. What is the amount of 
$212 on interest for 14 months ^ 

Ans. $226.84 

12. A note for $27<55 on 
interest, was dated Feb. 14, 
1823: what was there due, 

j principal and interest, Jan. 20, 
1824.' Ans. $29,092. 

13. What is the amount of ' 
$87.91 on interest 3 years and 
27 days ? Ans. $104,129. 

14. What is the interest of 
$607.50 for 5 years ? 

Ans. $182J25. 

15. What is the interest of 
$655 for 7 days ? 

Ans. $0,764, 

16. What is the interest of 
$76JI256 for 1 year, 3 months, 
and 5 days ? Ans. $5,782. 
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SIMPLE INTEREST. 



171-t174. 



171. When iht interest is any^ a&ier tJum 6 per cenL ; first find 
the interest at 6 per cent, of which take such part as the inte- 
rest required exceeds, or fidls short, of 6 per cent, and this add- 
ed to, or subtracted from, the interest at 6 per cent., as the 
case requires, will grive the interest requhred. 

QUESTIONS FOR PRACTICE. 



17. What is the interest of 
tl65.45, for 1 year and 6 mos. 
at 5 per cent ? 

165.45 principal. 
.09 



6)14.8905 int at 6 per cent 
.^'--42.4817 subtracted. 

Ans. $12.4088 int at 5 percent 



18. What is the intetest of 
.98 for 2 years and 8 months, 

at 3 per cent ? Ans. $0,478. 

19. What is the interest of 
$45 for 6 months, at 8 per 
cent? Ans. $180. 

20. What is the interest of 
$10.15 for 12 years, at 3 per 
cent ? Ans. $3,654. 



VARIETIES IN SIMPLE INTEREST 

172. L Wtiat sum of mpneywill ajnoimt to ^31.35 in 9 months, on 
interest at 6 per cent. 7 

As the amount of ^1 for 9 months at 6 per cent, is j^l.OiS. the principal, 
which ymXi produce any other amount at the same rate in tne same time, 
is evidently as many dollars as the number of times ;^ 1.045 is contained in 
ibat amount, and 531.35-7-51.045=1^30. Ans. Hence, 

I. 7%e Htm J rate and amoumi being gwen, to find tke principal. 

Rule. — Divide the given amount by the amount of ^1 for the given 
time and rate, and the quotient will be tli^ principal required. 



2. The amount for 8 months at 6 
per cent, was $S93; what was the 
principal t Ans. $615. 



3. What principal will amount to 
51700 in 1 year and 3 months, at 5 
percent.? Ans, 5 1600. 




178. 1. What principal will gain 51.35 in 9 months at 6 per cent. ? 
As £1 in 9 months will gain $0,046, as many dollars will be required to 

L.35 in 9 months, as the number of times 1.35 contains 0.046 and 

-50.045=^30. Ans. Hence, 

7*he Hmef rate and interest being given, to find the principal. 

Rule.— IXvide the interest, or gain, by the interest of 1 dollai^ for the 
given time and rate, and the quotient will be the {»dQcipal. 

% What principal will gain 533 I 3. What principal will gain 5IOO 
in 8 months f Ans. $515. I in 1 year and 3 months, at o per ct. T 

> Ans. 5I6OO. 

174. 1. If SO dollars gain 1 dollar 36 cents in 9 months, what is the 
imte per cent T 
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At 1 per cent for the given time, SO doBan will f^ain 2S cents 6 miDi; i 
rate, therefore, is so man^ times 1 per cent at 22 cents 6 miUs is contan 
in the whole, gain, which is S^^^f i> ^* Sl'36'TSOJBtGczJ06, or 6 per cc 
Ans. Hence, 

III. The principal, vnUrttt cmd time being gioen, tojbid the rate, 

IUrLE.-^Diyide the given mterest by the interest on the civea prindi 
at one per cent, for the given time, and the quotient will be the rate '; 
cent 



2. If the interest on 575 dollars 
for 8 months he 23 doUars, what is 
the rate- per cent. ? 

Ans. 6 per cent 



3. If the mterest of 1600 doD 
for 1 year and 3 months, be ] 
dollars^ what is the rate 1 

Ans. 5 per cent 



175. 1^ If the interest on 30 dollars at 6 per cent per aionm, ht 

dollar and 35 cents, what is the time ? 

The interest on 30 doUars for 1 year at 6 per cent, is 1 doHar and 
cents. Now, if the given interest be divided by the interest on the ff\ 
principal for one year, the quotient will evidently be the number of ye 
that principal was on interestr-51.35-7-;j;i.80C;;^.75yr4Z=i months (l^ 
the answer. Therefore, 

IV. Tlie principal f rate and interest being given, to find the time. 

RuLE.-*-IKvide the given interest by the interest of the given prind 
for 1 year at the given rate, and the quotient will be the time m ye 
and decimal parts. 

2. If the mterest on 575 dollars 
at 6 per cent, be 23 doUars, what is 
the time? ' " *^" 



Ans. 8 months. 



3. If the interest of 1600 doO 
at 5 per «ent be 100 doUars, w 
is the timel 

Ana. l«25yr.=:lyr. 3ni 



I 



B. eottttttf»»f on unti Mnuvmtu 

DEFINITIONS. 

176. Commtssion is an allowance of so much per cent to 
agent for transacting business for another. 

Insurance is a contract by which certain persons, or com] 
nies, agree to make good losses of property by fire, storms, i 
in consideration of the payment to the insurer of so much ] 
cent on the value of the property insured. 

Premium is the sum paid by the owner of the property 
the insurance. 

The written contract of insurance is called a poKey. 

The policy should always cover a sum equal to the estimal 
value of the property insinred, together with the premium ; tl 
is, a policy to secure tlie payment of 100 dollars at 2 per ce 
must be made out for 10!^ dollars. 
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64 ^ NOTSa AND BONDS. 177, ITO 

RULE, 

177. Mfiltiply the sum on commission, or insurance, by the 
rate per cent, and the prodact will be the commission, or 
premium (162). 

QUESTIONS FOR PRACTICE. 



1. At 3 per cent commis- 
sion, how much must I aflow 
for selling 525 dollars worth 
of goods? 

$525X.03=:f 15.75. Ans. 

2. What is the commission 
on 827 doUs. and 64 cents, at 
2i per cent ? 

Ans. $20,691. 



3. At i per cent what will 
be the insurance of 738 dol- 
lars? 

$73dX.005c=$3^. Ans. 

4. At 3i per cent what 
must I allow my broker for 
purchasing $25Si5 worth of 
goods ? Ans. $88.37^. 



INTEREST ON NOTES AND BONDS. 

178« The methods of computing interest on notes and bonds differ in 
different places. Those in most gpeneml use are the following^: 

I. Find the amount of the pnncipal u^ to the time of payment, and alsa 
the amount of the endotsements fix>m the time they were made up to the 
ttBie of payment : deduct the latt^ from the former, and the remainder 
wiU be the sum due. 

This method is evidently erroneous ; for suppose a note be given for lOp 
dollars with interest, and 6 dollars be paid at the end of each year for four 
yearS; which is endorsed on the note. Now the interest of tne principal 
for this time is 24 dollars, just equal to the sum of the payments; but oj 
this method the several payments all draw interest from tne limes they are 
made^ the first 3 years, the second 2, and the third Ij=1.08-f7!&-f36= 
52.16, which 0>es towards paying the prindpel, and in this way any debt 
would ill time De extinguished by the payment df the interest ammalfyi 

II. Compute the interest up to the time of the first payment, and if the 
payment exceed the interest, deduct the excess fix>m the principal, and 
cast the interest on the remainder up to the second payment, and so on. 
If the payment be lets than the intowst, place it by itself, and cast the in- 
terest up to the next payment^ and so on till thie payments exce^ the 
mterests, ttuen deduct the excess from the prindpai, and proceed as be- 
fore. 

By ilus method the interest is supposed to be always due wlienever a 
payment is made; and althouf^, on that account, it is not always perfectly 
correct, it is perhaps sufficienUy so for common use. This method is ex- 
toosiveiy used, and is established by law m Massachusetts. 

IH. If the contract be' for the payment of interest annually, the interest 
becomes due at the end of each year, and if it be not extinguished by pay- 
ment, interest is to be cast upon that mterest, fipom the time it becomes due 
up tc the time of payment. If the contract be for a sum payable at a 
specified time, no interest is due till the time of p^yraent arrives, and en- 
dorsements made before that time, are to be applied exclusively to the 
principal. After the debt falls due, the interest is to be eximguished an- 
nually, if the payments are sufficient for that purpose. 
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IWm last ara Um pnndpies apon wfaieh iatereft if aJkiwiod bjr lbs cooru 
of law in Vermoot, and upoii thesa are fovndad ^ tm> kiJiiomjng nilet t 

Rule I. When ihe contrad is for ikt payment of Mend on- 
wucibf, and no payments have been madej find the interest of the 
pdncipal for each year, separately, up to the time of payment; 
tifen find the interest of these interests, severally, from the 
thne they become due up to the time of payment, and the smn 
of aU the interes'ts added to the principal will be the amount: 
hU if payments have been made, find the amount of the princi- 
pal, and sdso the amount of the payments to the end of the first 
year ; subtract the latter amount from the fimner, and the re- 
mainder will' be the principal for the second year ; proeeed in 
the same way from year to year up to the time of pajrment 

Note. — It will sometimes happen that, when a note has endorsements, 
there will be years in which no payments are made ; ftr nUch yean the 
interest is to be found by the former part of the rule : and aUo i^mb tha 
amount of the payment is less than the inters of the piinciiMiL subtrMt 
the amount from that interest, and find the amount of the remanpoer iq» to 
the final payment. 

QUESTIONS FOR PRACTICE. 

1. A's note to B for 100 dollars, with interest annually, at 6 par cent, 
was dated January 1, 18^ ; what was due, principal and mterest, January 

1st year, Jffl00x.06z=f6 Int. 

1 '' 100xX)6c= 6 '* 6Xl&=:1.08 At the end of the fine 

3 " lOOXiOGzz 6 " 6x.l&=-72 year, one. year's interest, 

4 '' 100X06= 6 '' ,6x.06=.36 =d6 dollacs^ iy due, but as 

I I I I it is not paid, it draws in- 

Principal. 100. 24 Int. 52.16 Int. terest for the three follow. 

Int. ofpnn. 24. ingyear8=51.08. At the 

Int. of mt. 2.16 eSi of the second year, 

'■ another year's urteiest iy 

Amount, 5126.16 Ans. due, which draws interest 

for two years; and so <m. 

2. B's note to C for 50 dollars, wkh interest annually, was dated Nov. 
' 20, 1822, on the back of which were the following eodonements, vis. Hay 

20, 1823, received 14 doHari, and Feb. 26, 1824w 90 dollan; what wns <hae 
Jan.2,1825? 

Prin. 5A) Pay't.514 Prin. 538^ JPi^t.53P 

.06 .03 4)6 OM J^.9^- 

Int.^ T5 2.3148 1J80 — — 

50 14 38J8 SO, mmvi 



AmH. 53 Aia't.14^ Aso't. 4pjB94 fm'U^M 

du^JaS;2;i8fi(. 



14.42 3iJBa) Ans. 19.641 

Jafit; 



2 prin. 38.58 3d prin. 9Un4 

6* 
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NOTES AND BONDS. 



m 



a D'i note to £ for $1000, 
with interest umually, was da- 
ted May 2^ 1822, on which the 
following pajrmentB were made, 
viz. Nov. 17, 1822, 300 doUars ; 
Apiil, 23, 1&2^ 50 doUars, and 
August 11, 1823, 520 dollars : 
what was due June 5, 1824 ? 
Ans. $201,713. 



4. C^s note to D for 200 dol- 
lars, with interest annually, 
was dated June 15, 1821, on 
the back of which waa endoi8-». 
ed, Sept. 15, 1821, 4 dollan, 
and Jan. 21, 1823, 15 doIlan| 
what was due June 15, 1824 ? 
Ans. $217,224. 



RvhE II. When ike contract is for a sum payahU at a sped- 
fad ^!me^ wUh interedj and payments are made before (he debt 
oecomea due; find the interest of the principal up to the .first 
payment, and set it aside ; subtract the payment from the prin- 
cipal, and find the interest of the remainder up to the next pay- 
ment^ which interest set aside with the former, and so on up to 
the time the debt becomes due ; and the sum of the interests 
added to the last principal, will be the amount due at that time : 
aflier the debt falls due, the interest is to be extinguished an- 
nually, if the payments are suj9icient for that purpose. 

QUESTIONS FOR PRACTICE. 

1. E's note to F for $75.25, payable in 2 years, with intereaty 
was dated May 1, 1822, on which was endorsed, Jan. 13, 1823, 
9S&X ; what was due May 1, 1824? 



Isttime 



2d time 



year. mo. days. 

1823 13 

1822 4 1 

8 12 

1824 4 1 

1823 13 

1 3 18 



1st prin. 75.25X*042=c:$ai6 int, 
pay't li5.25 



2d prin. 50.00 X.078cd3.90 int 
7.06 — 
7.06 int's. 



Ans. $57X)6 



2. F gave his note to G for 
5000 douBis, with interest, dar 
ted Sept 1, 1820, and payable 
Jan. 1, 1824; on the 18th of 
June, 1822, he paid 2500 dolls., 
and Aug. 25^ 1823, 2500 dolls. 
XDore :^ what was due when ttep 
time of payment arrived? 
Ans. $717 4a 



3. G's note bf $365.37 was 
dated December 3, 1817, pay- 
able Sept 11, 1820; June 7, 
1820, he paid 97 dolls. 16 cts. ; 
what was due when the time 
of payment arrived ? 

Ans. $327iM9. 
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179. What will be the mterest of $40 for S yean, at 6 per eani 
interest bong* added to the [nmcipal at the end of each year 7 

The mterest of 40 dollars for 1 year is (4OX-06=) ^2.40, and ft 
40:=$4SL40f the principal for tbe secood year, tbs interest of wbi< 
»:<42!iox.06=) 52.5M for the second year, and $tJ64/^f4gU40=$4A 
the principal for the third year, the interest of which is (44.944XJI 
52.696, and $2£%-{44.944c=$4nM, the amount of principal and inl 
at the end of three years, from wmch stibtracting 40 ooUars, the 
nincipal, we have (4X64»-4D.=:y flM for the interest of 40 dollai 
3 years. Interest compoled vpoa mterest, as above, is called Comf 
Interest, 

180. CoMPoina> Interest is that which arises from ma 
the interest a part of the principal at the end of each yea 
stated time for the interest to become due. 

Rtri^E. Find the amount of the given principal finr the 
year, or up to the first stated time for the interest to bee 
due, by simple interest, and make the amoimt the principal 
the next year, or stated period ^ and po on to the last I 
the last amount subtract the given principal, and the remai 
will' be the compound interest reqmied* < 

QUESTIONS FOR PR^€TIC£. 



I4 What is ^e compound 
interest of $125 for 2 years 
and 6 months, at 6 per cent ? 
$125. principal. , 
.06 rate. 



7.50 int for 1st. yr. 
125. prin. added. 

132.50 amt for 1 yr. 
.06 



7,9500 int for 2d yr. 
132.50 prin. added. 



140.45 
.03 

4.2135 
140.45 

144.6635 
125. 



am't for 2d yr. 



int for 6 mo. 
principal add. 

am't for 2 yrs. 
let prin. sub^^ 



$19,663 com* int required. 



2l What is tiie comp< 
interest of $100 for 4 yeai 
6 per cent? Ans. $2642 

3. What is the comp^ 
mterest of $200 for 1 yea 
6 per cent, due eveiy 
months? Ans. $12.S 

4. What is the amoun 
$236 at 6 per cent, comp< 
interest, for 3 years, 5 moi 
and 6 days ? Ans. $288i 

5. What is the amoun 
$150 at 6 per cent, Gomp< 
interest, for 2 years, the n 
est becoming due at the 
of every 6 months ? 

Ans. $168.8 

6. What is the compc 
interest of $768 for 4 year 
6 per cent ? Ans. $201 . 

7. What is the compc 
interest of $560 for 3 y 
and 6 months, at 6 per cent 

Ans. $126.9 
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181* A htil^s n note 9^;aui9t B for |[fl8, payable ia one year and as 
monUtf wi^ioat mterest, winch he wishei to tam out to B in payment for a 
ftnn ; what is the preset worth of the note, soppoong the use of money to 
be worth 6 per cent, per annum 7 ^ 

Af the amcinnt of i dollar for 1 year and 6 monthS; at 6 per cent, is 
^1^, 1 dollar is evidently the present worth of flSI9 dae 1 year and 6 
motttM hence, without interest; because, if 1 douar be put to inlereac ait 
the above nto, at the end of 1 year and 6 montlui, the amount will be jnat 
saffident to nay the glJ^. New, as one dollar is the present wndh of 
^1.09, due 18 months nence, the present worth of any mher sum, at ihe 
same n|le and for the same time, is eviidently as qoany dollars as the num- 
ber ^ tmies tbat sum containf $1.09. Hence to find the present worth 
of f218, due 18 months hence, we divide' ^218 by 51.09, and the quotient 
(SJ&-^1.09=) 5200 is the present worth. If we subtract the peeaeat worth 
from the amount of the note, the diiereHoe, (91,8--p-300:=:) jl8, is called the 
rfiifrmpf. 1|he int^vM^ of the given fium lor the above time and rate, 
would have been |»19«6^, greater than the discount by glJBZ. 

DISCOUNT 

183. Is an allowance made fi)r the parent of moncfy bidfbre 
it is due, or so much per cent to he deducted from a given 
sum. The prumt wciih of a sum of money due .8<9ne time 
hence, and not on inierest, is such a sum as would, if put to 
interest, at a given rate, -at the end of the give^n ifm^^ j^% 
amount ;to the sum then due. 

RULE. 

183. Di^de the given sum hy the amount of 1 dollar for the 
giren time and rate, and the quotient w!U he its yreserU worUu 
Skibtract the present worth from the given sum, and the re- 
mainder will be the (fwcotm^ 

aUESTIONS FOR PRACTICE. 



% What is the present worth 
of $1^, dne 3 yeais hence, 
itiscounting at the rate of 6 
per cent per annum ? 

Ans. $105,932^. 

3. Whatis the present worth 
of $376^25, due at the end of 1 
year and 6 mos., discounting 
at 5 per cent ? Ans. $350. 

4. A minister settled with a 
salary of $300 a year : wishing 
to build a house, his paxishton- 
eis agreed to pay him 4 yewrs 
salary in advance, discounting 



at 6 per cent per aini. .* how 
much ready money must they 
pay ? Ans. $1047.047. 

5. What is the present worth 
of $150, payable in 3 months, 
discount 5 per cent ? 

Ans. $148,148. 

6. What is the discount upon 
$560, due 9 months hence, at 
8 per cent ? 

Ans. $31,698^ 

7. What is the discount of 
$50, due 2 years hence, at 12 
per j^nt ? Aos* $9*078. 



-c^ 
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FEB CSNt. 
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i* fL9»n miM €iMtn. 



' 184« If I buy a hotve for |ffiO, and lell it «gaiB for f86, wfa&t do I 

gain per ceat. ? 

SuDtractiiifi' 50 doOars fro^n 56 dollars, we find that 50 ddlars gains S 
lioIkBB, and drViding 6 doUan bjr 50 dollars, iv« find JO.IS fo bo tba gain 

on^l, or 12 cents on 100 oeiMSy or glSoa 5100,4>r 12 per oent. Hence 

185. To know %phat U gamed or Unt per ceni. 

Rule; — fHnd tbe |faiB or locnr on tho gmn qutntitr by sab- 
traction. Divide this gain or loss by &e price of me given 
quantity, and the quotient will be the gain or locus per cent 

QUESTIONS FOR PRACTICE. 



2. If I buy cloth for $1^ 
a yard, and sell it again for 
$i.30^whajtdolgftiii perct? 

1^)^500(0.04 per cent 
500, Ans.* 

3. If I buy salt far 84 cents 
a bushel, and sell it for $1.12 
a bushel, what do I gain per 
cent? Ans. $0,331 per cent 

4 If 1 buy cloth for $1.25 a 
yard, and sell it for $1.37i a 
yard, what ao I gain per cent ? 
Ans. $OJ.O per cent 

186* If I buy tefrfor 75 cents a pound, how most I sell it to gain 4 
percent.? 
JtO.75 at 4 per cent, is (.75x>O4t:0 P^ and .754-.08=:50.78, the 



5. If I buy cloth at $1.02 a 
yard, and sell it at $0.90, 
what do I loee per cent? 

Ana. $0,114^ 

6. If com be bought for 
$0.75, and sold for $0.80 a 
bushel, what is gained per ct ? 

Ans. $0.06|. 

* These answers properiy express 
tiie nomber of cents, loss or gam, on 
the doJlar. If the aecimal point be 
taken away, they will aqx««s the 
number of ooUars on. the ffiOO. 




Hence 



187. To know how a commodihf must he sM to gain or lose 
so much per cent. Rule.-— Multiply the price it cost by the 
rate per cent, and the product adaed to, or subtracted from, 
this price, will be the gaining or losixig price. 



QUESTIONS FOf(. PRACTICE. 



2. If I buy cloth for $0.75, 
how must I sell it to gain 9i 
per cent ? Ans. $0,821}. 

3. If I buy com for $0.80 a 
bushel, how must I sell it in 
order to lose 15 per cent? 

Ans. $0.68. 



4. Boogfat 40 gals, of ram 
at 7$ cents a gallon, of which 
10 gallons leaked out: how 
must I sell the remainder, in 
order to gain 12^ per cent on 
the prime cost? 

Ans. $1,125 per gallon. 
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EQUATION 01* PAYMENTS. 



188, 189. 



B« Si|ttft((on of l&usnuntn^ 

188* A owes B 5 dollars, doe in 3 months, and 10 dollars doe in 9 
nMMiths, but wishes to pay the whole at once i in what tinte ought he to 
payitt 

16. doe in 3 monthszzjil, due in 16 months, and {[10, due in 9-month8=4^ 

fl, one in 90 months; then j[5-^10tz^ 5^^^ °^ JF^ '^ ^ months, and 10 in 
monthsz:51 ^^ >n (15-^-9(b=) 105 months. Hence, A might keep gi, 
106 months, or ^l^; -^ of 106 months, or ■^f^^=^ months. 

This method of considering the subject supposes that there. is just as 
much gained by keeping a debt a certain time aher it is due, as^is lost by 
paying it an equal length of time before it is due. But tlus is not exactly 
true : Tor by keeping a debt unpaid iafter it is doe, we gain the interest of it 
for tnat time; but by paying it before it is due, we lose only the cUscount, 
which has been shown to be somewlmt less than the interest (181). The 
foUowmg role, founded on the analysis of the first example, will, however, be 
sufficiently correct for jKBctical purposes. 

189. RuLS. — ^Multiply each of the payments by the time itt 
which it is due, and divide the sum of the productB by the sum 
of the payments ; the quotient will be the equated time of 
payment 

QUESTIONS FOR PRACTICE. 



2. A oweh B $380, to he 
paid $100 in 6 month8,.$ia0 
hi 7 months, and $160 in 10 
months; what is the equated 
tune for the payment of the 
debt ? Ans. 8 months. 

3. A owes B $750, to be 
paid as follows, viz. $500 in 2 
months, $150 in 3 months, and 
$100 in 4i months; what is 
the equated time to pay the 
whole ? 

Ans. at^g-r^^B mo. 



4. B owes C $190, to be 
paid as follows, viz. $50 in 6 
months, $60 in 7 months, and 
$80 in 10 months ; what is the 
equated time to pay the whole ? 

Ans. 8 moe. 

5. C owes D a certain sum* 
of money, which is to be paid . 
i in 2 months, } in 4 months^ 
and the remainder in 10 moe. \ 
what is the equated time to 
pay the whole ? 

Ans. 4 mos. ' 



MISGEIiLANiSOITS. 



1. What is the interest of 
$223.14) &fr 5 years, at 6 per 
cent ? Ans. $66,942. 

2. What is the amount of 
12i cents, for 500 years, at 6 
per cent ? Ans. $3.87^. 

3. What is the compound 



interest of $125 for 2 years, 
at 6 per cent ? 

4. What IB the amount 6f 
$760.50, for 4 years, at 4 per 
cent, compound interest? 

5. What is the Amount of 
$666 for 2 jreais, at 9 per cent^ 
compound interest ? 



V 
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BETIEW. 



6. What is the present worth 
of 426 dollars, payahle in 4 
years and 12 da. at 5 per cent? 
Ans. $354,409. 
A 7. What is the present worth 
of 960 dollars, payahle as fol- 
lows, viz. ^ in 3 months, t in 
6 months, and the rest in 9 
months, discount to he made 
at 6 per cent? Ans. $936.70. 
8* A huys a quantity of rice 
for $179.56; for what must he 
sell it to gain 11 per cent ? 
Ans. $199,311. 



9. Supposing a note ford 

dollars and 19 cts. to be dat 

July 12, 1822, payable Se 

18, 1826, upon which were 1 

following endorsements, viz 

Oct 17, 1822, $61.1( 

March 20, 1823, 73.61 

Jan. 1, 1825, 84. 

what was due when the ti 

of payment arrived ? 

By mpth. I. (178) ^139.655-) 
meth.ll. gli4.363ii 

meth.m. jg[139.653> 



Note.— It will be observed that the result obtained by th6 second 
thod differs very inaterially from the others. But that result is evide 
erroneous and unjust 3 for the debtor bein? under no obli^tion to m 
payments before the time specified in the note, he might have let 
these payments upon interest tiU that time^ and then the amount of t] 
taken nrom the amount of the principal, would leave the balance justly < 
and which would be the same as mat found by method III. Hence 
computing interest on notes, bonds, &c. the conditions of the contract sh< 
always be taken into consideration. The second method is applicable 
notes which are payable on demand, especially after a demand of pays 
has been made, and also to other contracts alter the specified time of \ 
inent is past. 



BETIEW, 



1. What is meant by the term 
per cent, f— ^y per annum? 

2. What is meant by Interest 1 — 
by the principle 7— Jay the rate per 
cent. f--by the amount ? 

3. Of how many kinds is Interest 1 

4. How is the rate per cent, ex- 
pressed ? What do decimals in the 
rate below hundreds express? Is 
rate established by law? What is it 
in New England ) in New York ? 

6. What IS Simple Interest ? 

6. How would you find the inte- 
rest on any sum for one year ? For 
more years than one ? Repeat the 
rule for the first method. 

7. How would you proceed, if 
the principal were in English Mo- 
ney? 

8. If interest be allowed at 12 per 
cent., what would be the monthly 



rate? How then would you 
the interest on a given sum f 
given time at 12 per cent. ? 

9. What part of 12 per cent, 
per cent. ? What then would be 
monthly rate at 6 per cent. ? 

10. What is the second mei 
of castin? interest at 6 per ce 
What is done with the odd dayi 
any less than 6 ? Having founcj 
this method the interest at 6 
cent., how may it be found for 
other }>er cent.? What is the 
which is to be observed in all c 
for pointing? (122) 

11. The tune, rate, and am* 
being given, how would you find 
principal ? 

12. The time, rate, and intc 
being given, how would you'fiad 
principal? 
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PROPORTION. 



190, 191. 



13. The principal; interest, and 
time being fdv&L, how would you 
find the rate 7 

14. The principal, r&te. and inte- 
rest beine given, now would you find 
the time 7 « 

NoTS."— 7%e pupiU should be re- 
quired to show the reason of these 
general rules f by the analysis of 
examples. , 

15. What Is Commission 7 Insu- 
rance? Premium? A Policy 7 What 
sum should the policy always cover ? 

16. What is the rule for commis- 
sion and insurance 7 Does it difier 
from that for casting interest for one 
year? 

17. Is there a uniform method of 
computing interest on- notes and 
bonus? 

18. What is the first method giv- 
en? Is it correct? Why not? 

19. What is the second method ? 



What does this method suppose? 
Is it correct 7 Does it differ widely 
from the truth 7 Where is this me- 
thod established 7 

20. What is the tliird method? 
Where is interest allowed upo^l 
these prmcqiles 7 What is the first 
rule rounded upon it? — ^tho second 
rule? 

21. What is Compound Interest 7 
^-the rule 7 

22. What is Discount? Does ft 
differ from Interest 7 Which is most 
at the same rate per cent. ? How 
would you find die present war\h of 
a sum due some time hence ?»— how 
the discount ? 

23. What is Loss and Gain? 
How would you proceed to find 
what is lost or gamed per cent. 7 
How would you find how a com- 
modity must be sold to gain or lose 
so much per cent. 7 



(SECTION VI. 



iptoiiotttotf. 



ANALYSIS. 

190. 1. If 4 lemons cost 12 cents, how many centis will 6 lemons 
cost? 

Dividmg 12 cents, the price, by 4, the number of lemons, we find that 1 
lemon cost 3 cents, (10, 134) and multiplying 3 cents by 6, the number of 
which we wish to find the "price, we have l8 cents for the price of 6 lemons. 
(8, 136.J 

2. It a person travel 3 miles in 2 hours, how far will he travel in 11 
houts, going all the time at the same rate 7 

The distance travelled in 1 hour, will be found by divid- 
ing 3 by 2=f , and the distance travelled in 11 hours will 
be 11 times=r|-=^=16.6 miles, the answer. 

191. All questions similar to the above may be solved in. the same 
way; but without finding t&e price of a single lemon, or the time of trav- 
elling 1 mile, it must oe obvious that if the second quantity of lemons 
were double the first quantity, the price of the second quantity would also 
be double the price of the first, if triple, the price would be triple, if one 
half, the price would be one half, and, generally, the prices would have the 
same relation to each other that the duantSties had. In Mke manner it must 
be evident, that the distances passea over by a uniform motion would h&ve 
the same relation to one anomer, that the times have in which they are 
respectively passed over. 



19S— 196. PBOPOBITXON. . , .73 

192* The re)«tion of one qjoantityy or number, to aaoUwr, is ceOed Om 
ratio (24). In the first example, the ratio of the quantities is as 4 to 6, or 

4=31.5, and the ratio of the prices, as 12 to 18, or j jga l.6; and in the 

second, the ratio of the times is as S to 11, or ^=5^, and the ratio of the 

Vstances, as 3 to 16.5, or -1^b5.5. Thus we see that the ratio of one 
number to another is expressed by the quoUent, which arises from the 
division of one by the other, and that, in the preceding examples, the ratio 
er 4 to 6 is jast equal to the ratio of 12 to 18, and the ratio or 2 to 11 equal 
to the ratio of 3 to 16M The combination of two eaual ratios, as of 4 to 6, 
and 12 to 18^ is called a pr<n>ortion, and is usvially denoted by four colons, 
thus, 4 : 6 : : 12 : 18, which is read, 4, is to 6, as 12 is to 18. 

193. The fikvt term of a relation is called the anteeederaf and the 
second, the consequent ; and as in every proportion there are two refations, 
there are always two antecedents smd two consequents. In the propor- 
tion 4 : 6 : : 12 : 18, Uie antecedents are 4 and 12, and the consequents are 

,6 and 18. And since the ratio of 3 to 6 is equal to that of 12 to 18, 

(|92) the two fractions j- and ^ are also equal ; and those, being reduced 
toaconmion denominator, theur numerators must be equal. Now if wc 
multiply the tenns of ^ by 12, the denominator of the other firaction, the 
product is |-f , (30, Ex. 6.) and if we multiply the terms of -jj- by 4, the 

denominator of the first j(raction, the product is also 4[^. By examining 
the above operdtionsj it will be seen that the first numerator, 72, is the 

Sroduct of the first conseauent and the second anteced^t, or the two mid> 
le or mean terms, and the second numerator, 72, is the product of the 
first antecedent and second consequent, or of the two extreme terms. 
ELence we discover that if four numbers are proportion^, the product of 
the first and fourth equals the product of the secjoad and third, or, in 
Other words, that the product of tlie means is eqwwto the product of ike 
extremes, 

194. In the proportion, 4 : 6 : : 12 : 18, the order of the terms may be 
altered wthout destroying the proportion, provided they be. so placed, 
that the product of the means shall be equal to that of toe extremes. It 
may stand, 4 : 12 : : 6 : 18, or 18 : 12 : : 6 : 4, or 18 : 6 : : 12 : 4, or 
6 : 4 : : 18 : 12, or 6 : 18 : : 4 : 12, or 12 : 4 : : 18 : 6, or 12 : 18 : : 4 : 6. 
By comparing the second arrangement with question first, it will be seen 
that the ratio of the first number of lemons to their price is the same as that 
of the second number to theur price, and this must be obvious fixrni what 
was said in article 191. 

195. Since, in every proportion, the prodact of the means is eaaal to 
the product of the extremes, one of these products may be taken lor the 
other. Now if wc divide the product of the means by one of the means, 
the quotient is e^ndentlv the other mean, consequently if we divide the 

froduct of the extremes by one of the means, the quotient is Ae other mean. 
'or the same reason, if we divuk the product of the vteans btf one extreme, 
the quotient is the other extreme^ Hence if we have three'terms of a pit>- 
portion given, the oUier term may readily be found. Take the first exam^' 
pie. We have shown, (192) that 4 lemons are to 6 lemons as 12 cents are 
to the cost of 6 lemons, or 18 cents, and also (^194) that 4 lemons are to 12 
cents as 6 lemons to their cost> or 18 cents. Now of. the above jiroportion 
we have |^ven by the question only three terms, and the fourth is required 
to be found. Denoting the unknown tenn by tne letter x, the proportion 
would stand — 

tem. lem. cts. ots. lem. cts. lem. cts. 

4 : 6 : : 12 : :c. or 4 : 12 : : 6 : x,. [' 

7 
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74 . BlVOLt mm OF TBBBB. fdb^isil 

ffow, thee dM prodod of the cMremes n eqbftl to that of Uie means^ 4 
tfanM jc MRUds 6 times it, or, according to the second arrangement, It 
tipics 6. Henca, if 12 times 6, or 72, be divided by 4, the first ezttenw, 
dm quotient, 18, is evidently the Othier extreme, or the ^^Jue of x. 

]^96« 3. If 4 men can do a piece of work in 6 days, in how many danL 
ciaSiiMndoitf ^ ^IP' 

By analyzing the example, we find (hat 4 men 6 daysz:! man 24 days, 
aad 1 man 24 days;:^ men 3 days. 8 then is the answer. Moreover it 
is obvious, that if 4 men can do a piece of work in 6 days, twice the ninii- 
ber of men will do it in half the tiqae, or 3 days ; attd gaaerally the greater 
the mmiber of men, the less the tinji^, and the reverse ; and also, the to&gw 
die time, the less the number of men, and the reverse. In the above ex- 
ample^ tne ratio of the men, 4 to 8=z, but the ratio of the times, 6 to 9bd|. 
Now. if we invert the fiivt ratio, it bectxbes, 8 to ^irA ; and we have two^ 
eoaai ratios, and conseouentiy a proportion : i. e. 8 : 4 : : 6 : 3| or 8 : 6 : : 4 
: S. By the question, the proportion would stand, 8 : 6 : : 4 : ;r ; then 8k=: 

4x6, and xzn^^krd. Ans. Where more reqcures less or less rainiires 
fliQre, that is, when one of the ratios is inverted, as explakted in tlus articie, 
it&denoDiinated«mKrtepr0|mtioii; otherwise it is called direct prepar 



D* Sitifllt Utile 9f 2rt)ttt. 

107* When three terms of a proportion are given, the operation by 
vA&di the iburth is found, is called the SineU Rule of Three. All ernes- 
lions, wUdi can be solvea by the single nue of three, must contain ttuee 
given numbers, two#f which are of the same kind, and the other of the kisd 
of the required answer; and from an examination of the precediiu^ anal- 
ysis, it will be seen that the given numb^, which is of the same kind as the 
answer, may alwavs be one of the means in the {»x>portion ; and, since the 
proportion is not altered by changing the places of tne means, (195) it may 
always be regarded as the first mean, or the middle one of the three given 
tentts. Now if the conditions of the question* require the answer to be 
greater than the given number of the same kind, or first mean, the other 
inean must obviously be greater than the first extreme ; but if the answer be 
iQquire4 to be less, the second mean must be less than the first extreme. 
Hence We have the following general 

RULE. 
198. Write down the given number, which is of the same 
kind as the answer, or number sought, &r the second term. 
Consider whether the answer ought to be greater, or less, than^ 
•^bia number ; and if greater^ write the greater of the other two 
given numbers for the Hird tenny and the less for the first 
tetpi: Ibut if Uss, write the least of the other two given num- 
l^eib for the third term, and the greater for the flrst. Multiply 
the ^cohd and third terms togeSer, and divide the product by 
the fiist, the quotient will be the anBwer> 

rCatl.^Before stating the .qutistion^ttie first find thud terms mtast be 

fedoced to the same denomination, if tfiey are not aheady so, and the 

mid^-teipi to the lowest denonunation mentionffd in ii. The answer wili 

be in thersdoie den^inin^ttoo as die aecobtfieinl, and may be brought to a 

higfwr bgr Mchusdon, if aeceisafy. 
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omffj^m FOR nucmcB. 



4. If 15 bushels of^om cost 
$7^ what wiU 95 bushels 

bq. $je$g» ba. 

15:7.50!:25 
25 



3750 
15Q0 



t cte. 



& If 8lbw 4o^ of tobeooo 
cost 5s. 6d^ what wiB M^ 
19oz. cost? 

16 12 lis 

1^ 66d. 156 



15) 187.5b ( mo Ans. 

Bif aruUysU.^-U 15 buabels of I 
com cost glJSO, oru bushel ^11 
cost (glMr^lScz) gOJbO, and if 
cm \wM cosV BOJqO, $5 bus^lf 
2^ cost (^p^X^S:;:) JJ12^. 
Toe, pupQ sfaould be r^uired to 
solve toe fdldwioff questitins ' by 
analysis as well aTby the njde of 
llii^» 

5. If $7.50 buy 15 bushels 
>of cpnv vhia will $12.50 buy ? 

,' bu. Jjf cts. 
: 15:: 12.50 
15 




\ 



6250 
1250 



bu. 



7.50)187.50(25 Ans. 
TUt is the reverse of the pre- 
ceding ^ example, and thererore 
proves it 

6. If a family of 12 persons 
spend 5 bushels of wheat in 4 
weeks, how much will last 
them a year, allowing 52 weeks 
to a year? 

w. bu. w. 

4 : 5 : : 52 Ans. 65 bush* 

7. If 91b. of sugar cost 68. 
what will 251b. cost ? 

Ans. 16s. 8d. 
When there is a remainder after 
dividing the product of the second 
and third tenps by the first, reduce 
it to the nekt lower denomination, 
and divide as belbra. 



39608. 



ox. d. 

132:66!«396 

66 

9376 



132 



) 261361 



6bl6cLAiis. 

Here the several termt are r»> 
duced to the lowest denominatioilt 
mentioned, before stating the tfn^ 
tion. 

9. If 8 acres prod^ipe 176 
bushels of whea^ whi^ will 31 
acres produce ? 

Ans. 748 budieH 

10. A boETOwed of B 256 
dollars fat 7 months; after- 
wards B borrowed of A SdO 
dollars; how long must he 
keep H to balance the former 
favor ? Ans. 5mo. 2Sd 

11. A ^Idsmith sold a tanlb- 
ard weigmnff 39oz* 15pwt, for. 
£10 12s.; what was it per oz.? 

OK.pWtk £ s. 

39 15:1012::! Ans. 5s. 4d. 

12. If the interest of $100 
for 1 year be 6 doHs., what will 
be the mterest of 336 dolltts 
for the same time ? 

l&):f:: Js Anft-tPI^AS^ 
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SINGLE BULlB.OF TH&EK. 



198. 



13. If 100 men can do a 
piece of woik in 12 days, how 
many men can do the bssdh in 
3 days ? Ans. 400 men. 

14 If 100 dollars gain 6 dol- 
lara in one year, in what time 
will a sum of money double at 
tlttt rate, simple interest ? 

6 : 1 : : IW Ans. 16f yrs. 

15. If f 100 gain $6 in 12 
months, in how many months 
will a sum of m(mey double at 

that rate, simple interest? 

fmo. jf 
: 12 : : 100 Ans. 200 mo. 

16. If $100 gain 6 dollars in 
365 days, in how many days 
will a sum of money double at 
tiiat rate^ simple interest ? 

Ans. 606S1 days. 

17. A owes B £296 17s., but 
becoming a bankrupt, can pay 
only 7b. 6d. on the pound; 
how much will B receive ? 

Ans. £111 6s. 4d. 2qra. 

18. If 1 dozen of eggs cost 
lOi cents, what will 250. eggs 
cost? Ans. $2.18^ 

19. If a, pennjr loaf weigh 
9oz. when wheat is 68. 3d. per 
bushel, what ought it to weigh 
when wheat is 8s. Sjd. per 
bushel? Ans. 6oz. 13dr8. 

20. How many yards of 
flannel 5qrs. wide, will Ime 20 
yards of cloth 3qr8. wide ? 

Ans. 12 yds. 

21. If a person at the equa- 
tor be carried by tiie diurnal 
motion of the earth, 25000 
miles in 24 hours, how flir is 
he carried in a minute ? 

Ans. 17^ miles. 



22. If astaff4fl.6in.inlenffta 
cast a shadow 6 fbet, what 
is the height of a tree whose 
shadow measures 108 feet? ^ 

Ans. 81 feet V 

23b If the earth revolve on 
its axis 366 tunes in 365 days, 
in what time does it perform 1 
revolution? . 



rev. 



ds. 



rev. 



366 : 36$ : : 1 

Ans. 23h. 56m. 4s. nearly.* 

24. Bought 4 bales of cloth^ 
each contaming 6 pieces, and 
each piece containing 27 yds. 
at £16 4s. per piece ; what is 
the value of the whole, and the ^ 
price per yard ? 

Ans., £388 16b. and 12b. per 
yard. 

25. If a hogshead of. mm: 
cost $75.60, how much water 
must be added to it to reduce 
the price to $1 per gallon ? 

Ans. 12| gaL 

26. If a board be 9 inches 
wide, how much in length will 
make a square foot? 

< AbS. l&XL. 

27. How many yards of pa- 
per 3 quarters of a yard wide, 
will paper a room that is 24 
yards round, and 4 yds. high ? 

Ans. 128 yards. ; 

28. If a man spend 75 cent& ' 
per day, what does he spend • 
per annum? Ans. $273.75. ^ 

29. A j^rison of 500 men !1 
has provisicms for six months ; i 
how many must depart that ^ 
there may be provisions for 
tiiose who remain 8 months ? 

Ans. 125. 

• This is called a sidenJ day. 
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30. Tlio Miluy of tile Presi- 
dent of the United Statee is 
(25000 a year ; . what is that 

day? Ans. $68.49a 

31. If a field witt feed 6 
cows 91 days, how long will it 
feed 21 cows? 

Ans. 96 days. 

33. A lends B ^ dollar for 
1 year; how much ought B to 
lend A for 7 mcmti», to bal- 
ance the fkvor ? 

Ans. $liai«2. 

33. At $1.25 per week^ how 
many weel^' board can I have 
fixr llOO? Ans. 80 weelcs. 

34. If my watch and seal be 
worth $48, and my watch be 
ifOKth 5 times as much as my 
seal* what is the value of the 
watch? Ans. $40. 



6 : 48 



35. A cistern containing 
230 gallons, has 2 pipes; by 
one it receives 50 gallons per 
hour, and by the other dis- 
charges 35 gallons per hour; 
in what time will it be filled ? 
Ans. 15h. 20m. 

3& What wiU 39 weeks' 
board come to at $1.17 per 
week? Ans. $45.^ 

37. If 40 rods in length and 
4 in breaddi make 1 acre, how 
many rods in breadtl^ that is 
16 rods long will make 1 acre ? 

Ans. 10 rods. 

38. How manjf men must be 
employed to finish in 9 days, 
what 15 would do in 30 days? 

Ans. 50 men. 



7« 



39. The earth » 360^ ia 
circumference, and revolves 
on its axis in 24 hoars ; how 
far does a place move in one 
minute in lat 44<', a degree in 
that latitude being about 90 
miles ? Ans. 12|in. aeaily. 

h. ID. deff. m. ■!• 
24X60 : 3%X50 : : 1. 

40. If the earth peribrm its 
diurnal revolution in 24 hours, 
in what time does a place on 
its surface move through one 
degree ? Ans. 4 ndnutes. 

9909 : 24 : : lo 

41. There is a cistem which 
has a pipe that wiU empty it in 
6 hours ; how many such i»pes 
will be required to enxptf it in 
20 minutes ? 

Ans. 18 pipes. 

42. What is the value of 
642 dollars against an estate 
which can pay only 69 cents 
on the dollar ? 

An8.$442.9& 

4a If 6352 stones of 3 feet 
long complete a certain quan- 
tity of walling, how many 
stones of 2 feet long wffl raise 
a like quantity ? Ans. 9S26. 

44. Suppose 450 men have 
provisions for 5 months, how 
many mint depart, that the 
provisions may serve those 
who remain 9 nvmths ? 

Ans. 200 men. 

45. A person'ii annual in- 
come being £146^ how much 
ift that per day ? An8.8s. 



I 
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79 COMPOUKP FBOroaTION. 199,200,201,: 

ANALYSIS. 

IM* 1. If a penon c&n travel 96 miles in 4 4ay9, when the dm areift 
8 hQun kHir, how ^ can he travel in 2 days, when the days are 12 hoiirs^ 

iT^If a person can travel 96 miles in 4 days, he can traVel (96~-4c) 24 . 
miles in 1 day, and if he can travel 24 in a day, which is 8 hours lon^, he' 
can travel (24-7^=) S miles |p 1 hour, and if ne can travel 3 miles m an 
bear, he can travel, when the davs are 12 hours long, (12X3=) 36 mile^ in ' 
1 day, or (36x2=:) 72 mUes in 2 days, which is the answer. 

IL It must be evident that the distance travelled by a persoii goiaf a9 1 
the time at the same rate wi^ be Jn proportbn to the times in wmcb. thegr ' 
are travelled. In this case, 4 days, which are 8 hours long, are eipial to • 
J8x4c=) 32 hours, and 2d. 12 hours long equal (12X2=:;^ ™^ ^^ ^^^^ 
we have this-pro{>ortion, 32h. : : 96m. : : 24h. : x, or the distance travelled 
in the 2 da^rs, which we find to he 72 mUes as bef<H«. 

in. It will b^ obvious, in the above qu^on, that th^ distance travelled 
depends upon two cuxsumstances, viz. the nwmber of days and ihe length 
of tike doM, Now, supposing the dajrs had all been of the same ieugth, 
we should have had tnis proportion^ viz^ 4d. : 96]n. : : 2d. : x, or tho dis- 
tance travelled in 2 days j or, supp<»mg the number of da^'S had been the 
same in both cases, the {nioportion would stand, dh. : 96m. ^1 12h. : ar, or the 
<fistaaee travelled when the days are 12 hours long. UnCting these prvpot" i 
tioos together, we have ». 

8h:i :96m.::,|| :x, 

by which H ameam that 96 is t6 be multiplied b;r2and 12, or (2x12=^ 
24, and divided by 4 and 8, or (4x8=r) 32, whteh is the same as the secoiid 
method of solving the question. 

8bO. 2. If 12 men can make 9 rods of fence in 6 days, when the days 
are 10 hours long, how many men will be required to make 18 rods of fenf:c 
hi 4 da^, ^en me days are 8 hours long? 

In thw (piestion, the number of days and their length being sopposed to ^ 
be the same in both cases, we should have this proportion, wds, : 12 nieii 
: : 18 : dP, or the number of men required to build me 18 rods— suppoong 
the anmber of rods to be the sam6 m both cases, and the days to oe oz 
equal length, we should have this proportion, 4d. : 12 men : : 6d. : x, or the 
number required to build the f<mce m 4 days, and supposing the nnmb<ir. 
of rods ana also the number of days to be the same m both cases, we 
should have thia. proportion, 8 hours : 12 men : : lOh. : or, or the number 
required, when die.da^s are 8 hours long. These three proportiona com* 
biMd, wehave 

9rda.^ ««« 18rds.> 

4d, > :°J? : : Grds.C far, 
8h. 3 ** lOh. ) 

by which U appears that 9X4X8 : 12 : : 18X6X10 : », and multtplyiiur the 
wodact of the tMrd terms by the secon^ and dividi^ b^ the product of llie 
first terms, we find the value of ;»^ to be 4$ men, which is the answer. 

DOUBLE RULE OF THREE. 

901. A proportion which is formed by the combination of 
twe^ or more, simple proportions, as in tiie preceding examples. 
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k called a Compvmd Firoporfion. The rule by wliich tbe 
fourth term of ^a compound propoition is found, is called the 
DoMe Rule of Three^ and may be updentood horn the pieced- 

^kag analysis. 

^ RULE. 

203. Make that number, which is of the sane Itiiid as the 
required answer, the second term. Take any two of the ra* 
maining terms which are of the same kind, and ][dace one fet 
a first, and the other for a third term, as diiected m ^ Single 
Rule of Three (198); then take apy ether two of the same 
kind, and place them in the same wa^, and so on till all are 
used. Multiplv the product of the tmrd terms by the second 
tenn,aiid diviae, the result^ by the product of the first tenns: 
the quotient will be the required answer. 

<tU£STIOI^S FOR FRACUCB. 



a If 130 bushels of oats will 
serve l4 horses $6 days, how 
many days wDl 94 bushels 
serve 6 horses ? 

An^ 103^ days. 

4. If $100 gain $6 in 13 
months, what will be the inter- 
est of $350 for 3 years and 7 
months ? 

3y. 7mOi;::r=31mo. 

100 : 6 : : 3^ 
13 2 : : 31 

Ans. $54.35. 

5. If a sum of money at 6 
per cent, simple interest, dou- 
ble in 300 months, what will 
be the interest of $300 for 8 
months? *t 

100 : 100 : : 300 
300 : • 2 : 8 

Ana. $13. 

6. If the transportation of 
9)cwt. 37 miles, cost 16 doUs., 
what will the transportation 
of 13cwt 50 miles cost ? 

Ans. $13,973. 



7. If the interest of $45 §»' 
6 months be $1.80, whai ie the 
rate per annum ? 

Ans. 8 per cent 

8. If 8 men spend 48 doUs. 
in 34 weeks, how much wfll 
40 men spend in 48 weeks, at 
the same rate ? Ans. $480. 

9. If the fiei^ht of 5 tierces 
of salt, et^ch weighing 5i cwt 
80 miles, cost $38, what will 
be the freight of 75 sacks of 
salt, each weighing 32 cwt, 
150 miles ? 

Ans. $333,159^ 

10. A man lent $350 to re- 
ceive interest, and when it 
had continued 9 months, he 
received principal and interest 
together, $360.50; at what 
rate per cent did he lend his 
money ? Ans. 4 per cent 

11. With how many pounds 
sterling could I gain £5 per 
annum, if with £450 I gain 
in le'months, £30 ? 
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ANALYSIS. 

vvv* 1. Two nMB, A and B, trade in companv ; A potf in fl(X^, nod^ 
B MX), and lliej gam 5^* What is each man's soara or Ihe gam t P 

Each man'4 gain most evidently have the same relation to the wbcde gain, 
that the money which he pats in, has to the whole amount put in. In ether 
wmds, the wliole amoant pot in, will be to the whole gain as each man's 
Aare <»f the amoant pat in, is to bis share of the gain, i. e. 

M4* 2. A and B hired a pasture for 12 doUars j A put in 3 c^ws fer ? 
weeks, and B pat in 4 cows for 9 weeks ; n^iat part of the rent ought each 
to ray t 

Three cows 8 week^ are equal to 1 cow (3x8=^) 24 weeks, and 4 cows 
9 weeks are equal to Ji cow (4x9:=) 36 weeks ; tneir shares^ then, of thef' 
Muturage are 24 weeks and 36 weeks, eaoal to 60 weeks', pasturage. 
Then, as the whole pasturage is to the whole rent, so is each man's share 
of the pasturage to nii share of the rent; that is, 

fiO w • f 12 • • J 3x8=24w. : |4.80 A's share. > -. 

WMT, , ga , . j 4x9r=36w. : |7.20 B's share. ) ^^• 

To prove the eoirectness of the Woik, we add together the shares, and 
ind them to amoant to (4.80-(-7JZa=:) 512, the whole rent (54). 

DEFINITIONS. 

905. Moae^, or property employed in trade, is called eapjia^ 
or slotki — gam to be divided, the dioidend. . FeUquMp is a 
general rule, by whick merchants, or others, trading m com- 
pany with a joint stocl^ compute each p^rson'8 particdar share 

of the gain or loss. 

RULE. 

206. Whtn ihe atoeks art emflmfed fir equal tmea^ say : As 
the whole stock : is to the whole gain or loss : : so is each man's 
share of the stock : to his share of the gain or loss (308). 
Whm the times are unequal, multiply each man's stock by the 
time of its continuance in trade ; then say, As the sum of the 
products : is to the whole gdn, or loss : : so is each man's pro- 
duct : to hiB share of the gain, or loss (204). 

QUESTIONS FOR PRACTICE. 



3. A and B made a joint 
stock of (500, of which A put 
iff $350, and B $150; thev 
gain $75 ; what is each man's 
share of the gain? 
$ $ t Ans. 

^1.7*5.. 5 350 : 58J50 A*^ 
^^•^^•- J 150 : 22.50 B's. 

TMOpr*!: 



4. Threes persons make a 
joint stock, of which each puts 
in an equal share ; A continues 
his stock in trade 4 montiis, B 
his 6 months, and C his 10 
months, and^they gained $480 
what was each man's share? 
$96 A's. } 
144B's.>Ads. 
240 C's.) 



Vf. 



FELLOWSHIP} 



8] 



5. A, B and C compaaied ; 
A put in £480, B £680, C 
£840, and they gained £1010 ; 
what ia each man's share ? 
> £ s. 

242 8 A's.; 

343 8 B'8.>An8. 

424 4 Cs. y 
& Divide $160 among 4 
men, so that their shares Niall 
be as 1, 2, 3, and 4. 

ri6 



Ans. 



82 

48 
64 



160 proof. 

7. A person dying, be- 
queathed ids estate to his 3 
sons; to the eldest he gave 
$560, to the next $500 and to 
the other $450 ; but when his 
debts were paid, there were 
$950 left; what was each 
eon's share ? 

$352.3174-lsL ) 
314.569- -2d. > Ans. 
283.112-[-5d. ) 

8. Two merchants entered 
into partnership for 18 months. 
A at first put m £100, and at 
the end of 8 months put in 
£50 more; B at first put in 
£275, and at the end of four 
months took out £70; at the 



end of the 18 months they had 
gained £263; what is each 
man's share ? 

£96 9 6m A's. > 

166 10 5|}f B's. S ^^* 

£263 

9. Three men hire a pastiire 
for $100; A pots in 40 oxen 
for 20 days, B 30 oxen for 40 
days, and C 50 oxen fiir 10 
days ; how much most each 
man pay? 

$32 A's. 
48 B's. > Ans. 
20 C 



L's. ) 



$100proo£ 

10. Three farmers hired a 
pasture for $60.50. A put in 
5 cows for 41 months, B put 
in 8 for 5 months, and C put 
in 9 for 6} months ; how much 
must each pay of the rent ? 
$11.25 A's. > 
20.00 B's. VAm. 
29.25 C's. S 



$60l50 proof. 

11. D' and E comp.i»«»«, 
D put in $125, and took out 
^ of the gain ; what did H 
put in ? Ans. $375. 



D. 9Uf0«tfoti. 



ANALYSIS. 

S07« 1. If I mix 6 quarts cfcannniB, which are worth 8 centa a quart, 
with 2 quarts worth IS ceots a qaart, what will a quart of tha mijctnra be 
worth t (60) 

Six quarts at 8 cents are worth (8x6=) 48 cents, and S quarts at IS 
ceans ara worth (1SXS=) Mceots} then 4afS4c=7S oeats, tha worth «C 



3$ 



JOiUOATIQN. 






tk^ wink alilVB,^^^ 7»^ (=«:«»% 



nurtnrfi. 



tbe 




nvsUve) =9 







wtMi of 1 <iMtt' of , , 

■■nliM Mi giVM, and ^ b repaired to find the pnce of « ^m qoaljlib^ 
«f m Bliitoiv, aa IB the pneecuBf eitaipio, it it ci&ed '* 

ALLIGATION MEI>)AL. 

RULE. 

906. Multiply each quantity by its ptice, and divide the aimi 
ot tb9 prodacts by the sum of the quanti^ieB, the qudkieiil wiD 
be the lale of the GOQq>ound lequiied* 

QUESTIONS FOR PRACTIGE. 



9. If I mix 8 buehela of 
wheat at $1^ per bushel, 12 
bushels of xye at 6Q cents, and 
10 hvu^ls of coni at 50 cents, 
together; ^hat ia a bushel of 
the mixture worth? 

liM) 60 50 8 
8 13 .10 12 

MO 7M 5.00 — 

7<90 'SO sum.of 

5.00 [the quantities. 

91.80 sum of. prod, 

Thei) $0)^1.$()|( $0,791 per 
Iniflhel, A^. 

3. A nierehant mixed 6 gal- 



lons of wine at 48. lOd. a gal- 
lon, with 19 gallons at 5b. Od., 
and 8 at 68. 3id. a gallon; 
what is a gallon of the mixture 
worth ?. Ans. 5s. 7d. 

4. If 5lb.of tea at 6s.pe?Ib.« 
81b.at 5s„ and4lb. at Wed; 
be mixed together, what is a 
pound -of the mixture , w(^ ? 

' A^ 58. 9^^ 

5. A goldsmith melted to-. 
seth^iC 10 oz. of gold SiOi carats, 
nne^ 8 oz. 99. carats fine, and 
1 lb. 8 QoL 91 'carats fine ; what 
is the fin^sflf of the. Dpoxtnie ? 

Ans. 9O44 carats fine. 



ALLIGATION ALTERNATE. 

9Q9* When the prices of th^ siimles, and aho t^ ppce^ or ratejuf tljR 
mudt^^ ai^ dveh, the method of mSift th^ proportion, or qa^uGea of 
the several amplos, is GaHod il/%a(i0»:J[&et7Mtf«. 
' 1. A pei^onW tea worth 40.cents a. pound, which he wishes to BUZ vilb 
tea worth 60 cents a pound, in such manner tliat the mixture shall be worth 
fiO cents a pound ; in what proportion must it b«r mixed ? Ans. Equal 
<ipiantities or each ; for the price of one kind exceeds the mean just as aradi 
as the price of the other fhus shoi$ of it. the differooce between the given 
rate and the mean being 6 hi ea^C^^ase. 

2. In what proportion must f mix currants worth 9 cents a pound, with 
currants wortn Iz cents a pound, in order that the nuxture may be worai 10 
cents a pound T Here a pound al 9 eants AHkone cent short of the mean, 
and a pound at V^ cents exceofils the no^aa % cents t hence, 2 IV* a* ^ cents 
win ftU short %i the mean byltiie saaM jquai^tiiy that one lb. al, 12 cenU 
exceeds li i Wemust therefore ^elwiee al' many of the 9 cei^^ c«ir|ranti, 



sio. 
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Firom the for^iiu^ ezainplefl it appean, that the lets the price of amr 
lAnpIe differs fVt>in t^t of the mixture; the quantity mauired of that nmam 
to iorm the mixture will be proportionately greater^ and the greater the cuf- 
ference the less the <]uaDtity ; and that the differeoces between the values 
.fii the siiaples and the given value of a mixture of those simples, mutually 
Bzchanged, express the relative quantities of those simj^es necessaty to 
ma^ a mixture of the given value. Exchanging these differences in the 
above examples^ we have in the first, 6 lb. at ^ cents, with 5 lb. at 60 cts., 
er equal quantities of each ; and m the second, we have S lb. at 9 cts. with 
1 lb. at 11 

RULE. 

dlO. Reduce the rates of all the simples to the same de 
nomination, and write them in a column with the rate of the 
required compound at the left hand. Connect each rate which 
is less than, the rate of the compound, with one that is greater, 
and each that is greater with one that is less. Write the dif- 
ibrence between each rate and that of the compound against 
the number with which it is cdnnected. Then if only one dif- 
ference stand against any rate, it will express the relative 
quantity to be ta^en of tliat rate ; but if there be more than 
one, their sum will express the relative quantity to be taken 
of that rate in making up the compoimd. 

QUESTIONS FOR PRACTICE. 
3. A farmer wishes to mix rye worth 4s., com worth Ss., 
bailey worth 2s. 6d., and oats worth 2s., so that the mixture may 
be worth 2s. lOd. per bushel ; what proportion must he take of 
each sort? 

d. bu. 

f 24 s — 14 oats, 

I — 2 bar. 



2s. = 24d. 
28. 6d. =30d. 
3s. = 36d. 
4fl. =: 48d. 
2b. 10d=34d. 
d. 
r24 



(,4&- 



341 30^ 

d.)36j I — 4 com, 

(48 ' —10 rye. 

bu. 
14 =14"! 
I 24-14=16 
I 4 z=4 
iaf4=14j 



Alls. 



Ans. 



4. A merchant would mix 
wines at 14s., 15s., Ids. and 
22s. a gallon, so that the mix- 
ture may be worth 18s. a gal- 
lon ; how much must he take 
ef each sort? 

M gal. at 148., 
4_- J 1 g>l* at 15s. 
-'^°**' "^ 3 gaL at 19b. 

4gaLat2aiik 



5. How must bioley at 40 

cents, rye at 60 cents, and 

wheat at 80 cents a busfiel, be 

mixed together, that the com- 

. |>ound may be worth 62i cents 

bushel ? 

17i bush, barley. 
Ans. -^ITi bush. rye. 
25biuiU. 
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ALLIGATION. 



211, SIS. 



Alfintkm Aheraate is . the reveno of Alligation MedtaL and may b« 
proved by it Questtons under this rule admit of as many dinerent answers 
as there are different ways of linking. 

211. When the whole composition is limUed to a certain quauz 
tUy. Rui.E. — ^Find the dinerences by linking as before ; then 
say, As the sum of the quantities or diiferences, thus determin- 
ed : is to the given quantity : : so is each of the differences: to 
the required quantity of that rate. 

QUESTIONS FOR PRACTICE. 



6. How much water at cts. 
per gallon, must be mixed with 
brandy at $1.25 per gallon, so 
as to fill a vessel of 80 gallons, 
and that a gallon of the mix- 
ture may be worth $1 ? 

m\^ — ^^ 



1.25 



f:fg 



I. 



giBl. gal. 

lOK fin S ^ilQ water. 

L»:OU:: ^ iqo : 64 brandy. 

Given quantity 80 

7. How much silver of 15, 
of 17, of 18, and 22 carats fine, 
must be melted together to 
form a composition of 40 oz. 
20 carats fine ? 



8. A grocer would mix teas 
at 3s., 4s., and 4s. 6d. per lb.; 
and would have 30 lb. of the 
mixture worth 3s. 6d. per lb..; 
how much of each must be 

take ? 

lb. 

18 at 33. 
Ans. "^ 6 at 4s. 

6 at 4s. 6d. 



•■\ 



oz. 



Axur. 



5 of 15 
5 of 17 

,5 of 18 
25 of 22 



car. fine. 



9. How many gallons of 
water worth Os. per gallon, 
must be mixed with wine worth 
3s. per gallon, so as to fill a 
cask of 100 gallons, and that 
a gallon of Uie mixture may 
be afforded at 2s. 6d. ? 
gall. 
A«o 5 1^1 water. 
^°®- i 831 wine. 



^2. When one of the simples is limited to a certain quafUOy. 
RuLE.-^Pind the differences as before ; then, As the diifference 
standing against the given quantity : is to the given quantity 
:: so are the other differences, eeverally, : to the several quan- 
tities requixed. 



219. 



XISCELLAXXOUS. 
QU£STIOI«J^ FOR PRACTICK. 



85 



10. A grocer would mix teas 
«t 12s., 10s., and 6e., with 20 
lb. at 4s. per lb. ; how much of 
each sort must he take to 
make the composition worth 
8b. per lb.? 

f 4i N 4 against the given 
61 12 quantity. 

lOj 2 
1% — U lb. 

C2:10at &».-) 
4:20:: •< 2 : 10 at lOs. >> Ans. 
C4:20atl2«.> 



8 < 



11. How much wise at 58., 
at 58. 6d., and 68. per galHon, 
must be mixed with 8 ^Ulons 
at 4s. per gallon, so that ^ 
mixture may be worth 5b. 4d. 
per gallon ? 



gal. 
2 at 



r 2atd8. ^ 
Ans. < 4 at 68. 6d. > 
C 16 at 68. > 



per gall. 



MISCELLAXEOUS. 



1. A has 350 yiards of cloth 
at Is. 4d. per yard, which he 
would exchange with B for 
sugar at 25s. 6d. per cwt ; 
how much sugar will the cloth 
come to? 

350 yards at Is. 4d.=466s. 
8d.r=5600d. and25s.6d.=d306d. 

d. cwt, d. 

Then 306 : 1 : i 5600 

cwt. qr. lb. 

Ans. 18 1 5f nearly. 

2. A has 7i cwt of sugar, at 
Sd. per lb., f(»* which B gave 
him 12i cwt of flour ; what 
was the flour per lb. ? 

Ans. 4|d. 

3. How much tea, at 9s. 6d. 
per lb., must be given in bar- 
ter for 156 gallons of wine, at 
12s. 3id. per gallon ? 

Ans. 2011b. 13.,^z. 

4. B deliyeied 3 hhds. of 
brandy, at 6s. 8d; per gaUra, to 
€ fijr 126 yards of doth ; what 
was the doth per yard ? 

Ans..lOa» 
8 



5. A has cofibe, which he 
barters with B at lOd. per lb 
more than it cost him, against 
tea, which stands B la 1&. the 
lb., but puts it at 128. 6d. : I 
would know how much the 
coffee cost at first 

Ans. 3Sk 4d. 

6. A and B barter ; A hais 
150 gallons of brandyj at $1.20 
per gal. ready money, but in 
barter, would have $1.40; B 
has linen at 60 cents per yard, 
ready money ; how ought the 
linen to be rated in barter, 
and how many yards are equal 
to A's brandy ? 

Ans. barter price, 70 cents, 
and B must give A 300 yards. 

7. C has tea at 78 cents per 
lb., ready money,.but in barter, 
would have 93 cents ; B has 
shoes at 7s. 6d. per pfur> ready 
money i how ought they to be 
rated iifi barter, in exchange 
fotea? Ana. $1.49 
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& C. has candles at 68. per 
, doeeiiy ready money $ bul in 
bailer he will have 6s. 6d. pet 
docen ; D has cotton at dd. 
per lb. ready money; what 
price must the cotton be at in 
barter, and how much cotton 
most be bartered for 100 dozen 
of candles ? 

Ans. the cotton 9|d^ per lb. 
in barter, and 7cwt Oqrs. 16Lh, 
of cotton must be given for 
100 doz. candles. 

NoTS.^— The exchange of one 
ooiQinodity for another, is called 

9. If 6 men build a wall 20 
fe^t long, 6 feet highland 4 feet 
thick, in 32 days ; in what time 
will 12 men build a wail 100 
feet long, 4 feet high, and 3 
feet jdiick ? Ans. 40 days. 

10. If a family of 8 persons 
in 24 months spend $480 ; how 
much would they spend in 6 
months, if their number were 
doubled ? Ans. $32Q. 

11. Three men hire a pas- 



ture for $48; A puts in 80 
sheep for 4 months, B 60Aeep 
&r 2 months, and C 72 sheep 
for 5 months; what share of 
the rent ought each to pay? 
A $19.20 ) 
B 7.20VAn8. 
C 21.60 S 

12. If I have a mass of pure 
gold, a mass of pure copper, 
and a mass, which is a mixture 
of gold and copper, each weigh- 
ing 10 lb., and by immersmg 
them in water, find the quanti- 
ties displaced by each to be 8 
by the copper, 7 by the mix- 
ture, and 5 by the gold ; what 
part of the mixture is goiAt ^^ 
what pajrt copper? 

. ifi : 6% copper 
' ^ 1 : di gold. 



3 : 10 



This is the celebrated proUem of 
Ajrchimedes, by which he detected 
the fraud of the artist employed by 
Hiero, king of Syracuse, to make 
him a crown of pure gold (Sll). 



ASSESSMENT OF TAXES. 



1. Supposing the Legislature 
should grant a tax of $35000 
to be assessed on the inventory 
of all the rateable property in 
the State, which amounts to 
$3000000, what part of it 
must a town pay, the inventory 
of which is $24600? 



inv. 




tax. 







S inv. $, 

24600:287 



2. A certain school, consist- 
ing of 60 scholars, is support- 
ed on the polls of the scholars, 
and the quarterly expense of 
the whole school is $75 ; what 
is that 01^ the scholar, and 
what does A pay per quarter, 
who has 3 schoiars ? 

Ans. $li^ on the scholar, 
and A pays ^^ 75 per quarter. 



SIS. 



BBTIXW. 






Sb If a lovm, the inventory 
of which is $24600, pay $^, 
i^t will A'0 tax bie, the in- 
ventoiT of whose estate is 
$585.75 ? 
d460aod : 287 ! : 595.75 : 

$ai33 Ans. 

4. The inventory of a cer- 
tain school district is $4325, 
and the sum to be raised on 
this inventory for the support 
of 8cho<^, is $86.50 ; whe^ is 

S13. In assesiixig taxes, it is generaliy best, ftrrt to find whai 
dollar i>ays, and the prodact of eaoi man^ inventory, moltiplied I 
Stan, will be the anMMint of his tax. In tliia case, the sura on the < 
which is to be employed as a multi|dier, most be expressed as a i 
decimal of a didlar^ and the product must be pointed according td tl 
for the multidication of decimals (122)3 ^^ ^ ^^^^^ must oe % 
.08, 3 cents, .03, 4 cents, .01, &c. It is sometimes the practice to m 
table by multiplying the value on the dollar by 1, 2, 3, 4, ifc, as follow 

TABLE. 



thaton the dollar, an^wl 
C's tax, whose iMroper^ ii 
tories at $7044? 
$4325 : 8a50 : : 1 : .Ofl 

&76.44X.02^1.528,C 

& If a town, the inve: 
of which is $16490, pay 
of $49a06, what is that a 
dollar? . 
$16436{$49a08s:l:U) 



SI pays 


.03 


2 " 


JOS 


8 " 


D9 


4 u 


.12 


5 " 


.16 


6 " 


.18 


7 " 


.21 


8 " 


J24, 


9 " 


.27 


10 " 


.30 



510 

20 


pjys 


30 


a 


40 


a 


50 


u 


60 


u 


TO 


it 


80 


It 


90 


u 


100 


u . 



30 


5100 


pays 


3.00 


J60 


200 


'^tC 


6.00 


.90 


300 


tl 


9i)0 


\Xi 


400 


a 


12.0d 


1.60 


600 


tt 


16.00 


1.80 


600 


tt 


18.00 


2.10 


700 


tt 


tis» 


2.40 


800 


tt 


24.00 


2.70 


900 


M 


ns» 


3.00 


1000 


tt 


30.00 



This table is constructed on the supposition that the tax amounts to 
cents on the dollar, as in example 6th. Use.— What is B's tax, ' 
rateable property is 5276 7 By the table, it appears that 520O pay 5( 
5^0 pay 52.10, and that 56 pay 18 cents. 

Proceed in the same way to find each 
vidual's tax, then add all the taxes toe 
and if their amount aspree with the whoK 
proposed to be raisec^Uie work is right 
sometimes best to assess the tax a tnfle 1 
than the amount to be raised, to compt 
for the loss of fiactioas. 



Thus 5200 is 6.00 

70 is 2.10 

6 is 0.18 



276 



58J28 
B'stax. 



REYIBW. 



I 



. ti Whatis meant by ratio? How 
is ratio expressedl Whs^ is the first 
term called? the second term? 

S. What is proportion? What 
gmral truth is stated respecting the 



(bur terms of a propertioiif 
is this truth shown ? 

3. Does changing the plai 
the two middle terms affect tfaa 
portkial ¥rVf ^i^*^ * 
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poni<^T 1 meiwtbv (capital or slodi:? "Wkti 

6. Wbat ismeaM by the ISiiigib by dividend? What i^ the nde 
Role of Three t What is the gen- ' irhen the times aie equal t Wbat/ 
eratvial^^ *tatiag: questions in the { when diey are unequal T What is 
Rule i>f Three T How is the an- I the method of proof 7 
swer thea fcoadT If the first and • 8. What is Min^iqQV What is 

Alligatioa Medial ? — ^Alligation Al- 
ternate ? What is the rule for 
finding the profMMisnal quantities 
to form a mixture of a given late? 



third terms be of different denomi 
na^oUy a^t is to be done ? Wbat^ 
if 4liere are different denoqvnatioiis 
hi t)ie second term t Of what de 



nomination will the quotient be ? I Hanplain by analysis of an ezamije. 
What, if the quotient be uot of the When the whole composition is 



same denombation of the recpikvd 
ansv«r7 What is the method of 
proof in this rale 7 

6. What is compound property 7 
By what other name is it called 7 
what is the rule Uxr statinff cpiestions 
in compound proportion lU^fcMr per- 
fonning the operation 7 



limited to a certain quantity, how 
wonld yoQ proceed 7 How, when 
one of the simples is limited to a 
certain quantity 7 How is Alligation 
proved f 

9. What is Barter? What is 
meant by a tax 7 Wint is the com- 
mon method of making out taxes 7 



T-r 



SECTION Til. 

DEFINITIONS. 

S14* 1. Fractions are parts of a unit, or of a whole of any kind. 

If any number, or particular thing, be aivided into two equal parts^ those 
parts are called halves; if into 3 eaual parts, they are callea thirds ; if inti/ 
4 equal parts, they are called fourms, or quarters (11) ; and, generally, the 
parts are named from the number of parts into which the thing, or whole, is 
aivided. If any Uung be divided into 5 equal parts, the parts are called 
^fi/Vu ; yr into o, they are called sixf/b ; if into 7, they are called sevenihg ; 
and so 0n. Th€»9e broken, or divided quantitiesiure called Jract^ons. Now 
if ail apple be ^Uvided into /»e equal parts, the value of one of those parts 
would oe one^h of the apple, and the value of two parts HoofifOks of the 
apple, and 90 ««. Tims we see ihat the name of the fraction suowa, at (be 
same^ne, the ann^ber of parts into which the thm?, or whole, is divided, 
mid how many of ^ose parts are taken, or signifiea by the fraction. Sop- 
pose I wished to give a person two fifths of a dollar; I must first diviae 
the dj^ar into five equalparts, and then give the person two of these parts. 
A dfwar is 100 cent»— KX) cents divided into 5 equal parts, each of those 

Sarts would be 20 cents. Hence, onejifth of 100 cents, or of a dollar, is 
cents, and two fifths, twice 20^ or 40 cents. 

The tediousness and inconvemeniee of writing fractions in words has led 
to the invention of an abridged method of expressing them by figures. One 
half is written j^, one t/iim, ^, twt tfd^ft$ ^- The figure below the 
hne shows the number of parts into which the thin^i or whole, b divided, 
and the figure above the line shows how many of t^ose parts are siguifiea 
by the fraction. The number below the liae gives name to the firaction, 
and is therefore called the denominator ; thus, if the number below the> ^ne 
be 3. the parts signified are thirds, -iS^foMks, if 5,Ji^f and so on. Tha 
number written above tiie lime is called the MMisrator, beosiiae il m 



Sli. TVLOAR nUCTIONB. 89 



nies the parU of the dtmrniimtir ngpiAed bj tte IraetMMi. Aa dMra _ _ 
BO limits to the number of parts into vrhieh a tUac. or whole, may -be di- 
Tided, it is evident that it is jpossiUe for every number to be a anmeralor, 
er a denominator of a fraction. Hence the variety of fractions mast be 
onlinuted. 

S. IVaetions are of two kinds, Vu^ar and Jhcimal, which diiler in the 
form of expression, and the modes of operation. 

3. A l^dgar Fraction ia expressed by two numbers, called the mm^ 
i^ator and denominator, written the fonner over the latter, with a line be* 
tween, as 1, the fonner before the latter, as S-ftz^. 

4u A Decimal Fraction, or a DecinuUf is a fraction ininch denotes parts 
of a unit which become ten times smaller by each succeaave divisi<« (113), 
and is expressed by writing down the numerator only. (See Part II. Sect 
III). A decimal is read in the same manner as a vulgar fraction ; thus 
0.6 is read 6 tenths, 0.25 25 hundredths, and it is put into the fonn of a vul- 
m fraction by drawing a line under it, and writing as many dpben under 
Oie Koe as there are figures in the decimal, with al at the left hand} thus, 0.5 
bwjomes ^, 055, ^, and 0.005, .^^ 

VULGAR FRACTIONS 

dl5. 1. A proper JratHon is one whosef nnmentor is len 
tl^an its denonunator ; as }, }, |, &c. (23). 

% An improper fraction is one wnose numentor is greater 
than its denonunator ; &B} f) {> V> ^* (^)* 

3. The nnmerator and denominator of "a firaction aie called 
its terms (30). 

4. A compound fraction is a fraction of a fraction ; as, | of i. 

5. A mixed number is a whole nomber and a fraction written 
tojsether, as 12i, and ^ (23). 

6. A common diviaor, or common measure, of two or more 
niunbera, is a number which will divide each of them without 
aremunder. 

7. The greatest common divisor of two or more numbers, is 
the greatest number which will divide those numbers severally 
without a remainder, 

8. Two or more fractions are said to have c common denomi' 
naior^ when the denominator of each is the same number (25). 

9. A common mvMjpU of two or more numbers is a number, 
which may be dividea by each of those numbers without a. re- 
mainder. The least common multiple is the least number, which 
may be divided as above. 

10. A prime number is one idiich can be dmdod without a 
remainder, oiJy by itself or a unit 

11. tiSn aKquotpart of any number, is such part of it^ as being 
taken a certain number of times, will exactly make that 
number^ 

8* 



iWi«l 
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216; 217, 2l8i 



13. A pwfeti number ib one which ur just equal to the sum 
of all its aliquot parts. 

The smallest perfect number is 6, whose aliquot parts are 3, 2, and 1, and 
3-{-S-|-ln£ : the next is 28, (he next 496, and the next 8128. Only ten 
per&ct numbers are yet known. 

216. WHOLE NUMBERS, CONSIDERED UNDER THE 

FORM OF FRACTIONS. 

ANALYSIS. 



1. Change J^ to a whole or 

mixed number. 

3)76 As the denominator, de- 
— notes the niunber of parts 
2d| into which the whole, or 
unit, is divided, and the nu- 
merator shows how many of those 
parts are contained in the fraction 
{22). tiiere are evidently as many 
viiioles, as the number of times the 
jDttmerator contams the denomina- 
tor; or, otherwise, since every frac- 
tieo denotes the divisi<MB of the nu- 
merator by the denominator (129), 
where the numerator is greater than 
the denomiBator^ we have only to 
perfonn the division which is de- 
noted. 

217. 7b change em improper 
fraction to an equivalent whole 
w mixed number. 

Rule. — Divide the numera- 
tor by the denominator,'and the 
quotient will be the whole, or 
mixed dumber required. 



1. Change 251 to an im-^ | 
proper fraction. I 



25X3+I _y 6 I t denotes the di- 
' o ' — "7^ vision of 1 by 3, 
^ I (129); if new we 

multiply 25 by 3, ana add the pro- 
duct to 1, making (26x34-1=) 76, 
and then write the 76 over 3, thus, 

•J^, we evidently both multiply and 

divide 25 by 3 ; but as the moltijdi- 
cation is actually performed, and 
the division only denoted, the ex- 
pression becomes an improper frac- 
tion. 

A whole number is changed to an 
improper fraction, by writmg 1 under 
it, witn a line between . 

218. To change ^ whole or 
mixed number to an equiwdent 
improper JmcHon, 

Rule. — ^Multiply the whole 
number by the denominator of 
the fraction, add the numerator 
to the product, and write the 
sum over the denominator for 
the required fraction. 



aUE3TION3 FOR PRACTICE 



2.*dhange ^ to a mixed 
number. 

»8. Ctlange ^2|A toanuxed 
number. 

4. in >W^. shillihgSi how 
Aany shillings? 

5. In 41 of a week, how 
many weexs ^ 



% Change 8f to an impro- 
per fraction. 

3. Change 27f to an im- 
proper fraction. 

4. In 19-^ how many 
12ths?' ' 

5. In 3^ wecjcs, how many 
7th8? 



m 



mmi 



zn, po, m, 
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219. IflTIV^irUCATlON AN]>> DIVUIOK OT r&4CTI0NS 

BX WHOLS NUVBERS. 

' ANALYSIS. 



1. James had |^ of a peck of 
plttsii, and Henry had twice as 
mamr ; how many oad Heniy 7 

ll!ere we have evidently to mokiply 
I by 2 ; bat two times f is f ; 
bence, to multiply # by 2, we multi- 
ply the numerator 2 "by 2, and write 
the product; 4, over », the denom- 
inator i or, otherwise, if we divide 8, 
the denominator, by 2, and write 
the quotient, 4, under 2, the nu- 

' merator, thus, J, the fraction be- 
comes multipled ; for while the num- 
ber of parts signified remains the 
sabe, the cUvision has rendered those 
parts twice as great; and these re- 
sults, 4 and J, are evidently the 
same m value, though differing in 
the magnitude of the tenns. There- 
fore 

2SK). To muUiply a fraction 
hy a whole number. 

Rule. — ^Multiply the nnme- 
ratoiv ^^ divide the denomma- 
tor, of the fraction by the 
whole number; the rescdt will 
be titus product required. 



1. Henry had } of a peck of 

plums, which were twice the qaaa- 
tity James had; how many bad 
James 1 ^ 

Here we have evidently to divide 

^ into 2eqnal parts ; but J divided 

mto 2 parts, one of them is {; then 

to divide ^ by 2, we nnist divide 

the nuinerator by 2. and write the 
quotient, 1^ over 4, the dencmunator ; 
or, otherwise, if we multiply 4, the 
denominator, by 2. and write the 
product, 8, under 2, the numerator, 

thus, {, the fraction becomes divid- 
ed by 2 ; for while the namber of 
(Mots remains the same, the multipli- 
cation has rendered tne parts only '"^ 
half as great; and these results^ 

^ and i, are evidently the same ip 
value, though expressed in different 
terms. HeAce 

221. 7h dhide a fretcUon by 
a tohoU number, 

RuiiE. — ^Divide the. numera- 
tor, or multiply the denomina- 
tor, of the fraction by Hoe whole 
number ; the result will be the 
reqijured quotient ^ 



QUESTIONS FOR PRACTICE. 



2. What is the product of 
I by 24?— of f by 32?— of 
J by 36?— of f by 42?--of 
T«rby3? 

3. How many are 5 times 
,^ ?'*-3 times f ?— 14 times 
JJ?— 7timesf ? 

4. If 1 lb. of rice eofit ^V 
of a dollar, what will 5 lb. cost ? 

5. If a bushel of wheat 
cost -^ of a dollar, whitt will 
6 bushels cost? 



2. How many times 24 in 
^ ?--32 in x|iL ?— 36 inifA ? 
— 42 ini^ ?--0 in fj^ ? 

3. How many times 5 in 
I P—5 in f ?— 14 in ^ ?— 7 
m f , or 5 ? 

4 If 5 lb. of ric^ cost ^ 
of a dollar, what will 1 lb. 
cost? ^ 

5. If 6 bushels of wheat 
cost I of a dollar^ what is it a 
busbd? 
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BIULTIPUCATION BY FRACTIONS. 

ANALYSIS. 

7XL If a load of hay be worth $12^ what are f of it 
worth? 

How IS and I are evidently two faOat^^aHiMa, nultipfied tocetber, will 
give the price i and since the result is the same, wniehever is ms3e the nol- 
SpUer (86), we may make } the nmlt^licand, and proceed (220) thus, |X 

lS=^iJ^^{:=jB dollars. Ans. Otherwise, since in the mnltiplicatjon by a wiwle 
anmber, the muhiplicand is repeated as many times as the multiplier eon- 
tanis units, if therefore the multiplier be 1, tlie multiplicand will be repeal* 
ad one time, and the product wiu be just equal to tne multiplicand ; if the 
multiplier be j^ the multiplicand will be repeated hctf a Hme. and tlie jmr 
doct wUl be half the muluplicand ; if the multiplier lie }, it will be repealed 
one Unrd of a time, and tne product will be one third of the mukipacand, 
and generally, imutkdying oy a fraction is taking out meh a part o^ the 
multwUcand as the fraction it part of a unit. Hence the product of IS by 
I, is f of 12-, and to find } of 12, we must fint find ^ of 12, by dividing 12 
by S, and then multiply this third by 2 : thus, 124-3=4. and 4x2^=0; f8 
tten are I of f 12, or the product of $it by }, as by the former method. 
Therefore, 

223. Th muUijthf a uhole nu$nber hy aJrcuHon, 

RuiiB. — ^Divide the whole number by the denominator of the 
ftaetion, and multiply the quotient by the numerator^ — or mol* 
tifdy the whole number by the numerator, and divide the pro- 
duct by the denominator. 

QUESTIONS FOR PRACTICE. 



2. What ifl the produpt of 
4 multiplied by ^ ? — of 7 mul- 
tiplied by J?— of 9 by ^?— 
of 17 by J? 

3. If a barrel of rum cost 
$24, what coBt | of it ? 

Ans. $18. 

4. What cost 18 bushels 
of com, at ^ of a dollar a 
bushel P Ans. $6. 



224. 



5. If a bushel of pears 
cost 75 cents, what cost ^ of 
them ? Ans. 15 cts. 

6. What is the product of 
16 by i ?— 256 by^ ?— of 12 

byf? 

' Note.— It will be observed finom 
the above examples, that multiplica- 
tion by a proper fraction gives a 
product which is less than the moltir 
pUcand (121). 



MULTIPLICATION OF ONE FRACTIONAL QUANTITY 

BY ANOTHER. 

1. A person owning^ } of a grristmill, sold J of his share y > 
what part of the whole mill did he sell ? 

Here we wbh to take out | of |, which has been shown (222) to be the i 
same as multiplving I bvf; but to multiply by a fraction, we must divide • 
the multiplicand by the denominate, and multiply the quotient by th^ na? I 
merator •, } is divided by 3, by multipljnng the denominaior 4 by 9 (121), 



nfsmuM wmamnomB* 



nimeralor, 3, by 2 (220), and iIm .pntet u -^^czaqoal to the part oT tk* 
mill sold. Heoce, 

ZV i|»^(^jf a jfrocfiofi ]^ to chainge a c^mpoiwid 

JracRon to a single one, 

^vm'^MfXti^ tto iiiwieii^if together for a qaw 
ra^ imd tto?dfltfiOHHiDHtoo8 togetber for 4^ new 4enaininiitnr 

W£STION3 FOR PRACTICE (56). 



2. A maa owning j- bf a 
ftat% sold X <i }&» flbwe ; 
"wi^at pajt ot the farm did he 
sell? Ans. ^ 

a What part «f f foot is f 
of^ of a foot? 

Ans. -X^ 



4. What part of a mile is 
4 of f of a mile? 

Ans. A=i. 

5. Change J of J of J of ^ 
of ^ to a siagle fraction. 

6. Multiply Iff by ^. ^ 

226. DIVISION BY FRACTIONS. 

1. In 6 donstrs, how many times | of a doUar 1 

Here we wish to divide 56 into parts, each of Which idiall be '| of a ddl- 
lar, CMT in other words, divide 6 by {. . Now in order to find how many timet 
i in 6, we reduce 6 to 4tht; by mdkiplvti^ it by 4, the denommator of the 
fr«cti^> thus : 4 times 6 are 24; 6 dollars, then, are 24 fourths, orquarten 
of 'a dbUar J aSid di^ding 24 fotras by 3 fourths (the numerator), fte «k>- 

tient, 6, Is evidently die niudber of times } oif a 4oUar may be bad ii| ^; 

or6d(^lan. ffo^ise, 

^36. 2rb (ifetefe a triple inumW % eyh^ 

AtTLE.— Mul^lj the iitunl)er t):>1>e divided by ihe dtnom^, 
tor of tito Metlon, and divide the product by 'Ihe mmiex^Bilof . 

r QUESTIONS FO|l PRACTICE. 



3. In 7 shillings, how many 
tiviiep f /of A slliUpg ? 

3. In 17 bushels of wheat, 
how many times f- of a bush- 
et? Ans. J|^ 

4. In 1 gallon of wine, how 
matiytimes^ofagallon? 

Ans. J^=±17 tim^s. 

5. In j» eagles, how many 
^ of a dollar f Ans. SOO. 



6. In a pound of tobacco, 
"hfm many quids, each weigh- 
^ ^1^ of an ounce ? 

Ans. ^=101f 

7. How many are 7-*-^? 

NoTE.^Here it will be seen thai 
division by a firaction. gives a qiM>. 
tiieQt lai]^ thaa the qivideiid. 



( ■ 
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S27. oiYmoir of ons vbactional q^VAxmrw by an- 

OTHUU 
ANALYSIS. 

1. If fci 9L bnthel of wheat cost f of a ddlar, wliat is 
that per bushel? 

To find the cost per basfael, we moft diTide the price by the ^piaBtity 
(lM),that Is, we miut divide f by j. But to divide a nonber by m fite- 
lion, we multmly it by tlie denominatorf and divide the product by tbe 

immiulur (226) ; hence, we must multiply f by 4, m -:^i=^ (2S0)| and 

, o o 

12 12 
i Jf. is divided by 3, by multiplyiiig the denominator, 5, by S, as, -~^r--- 

1 (121) i a ^ ^ dollar then is the price of one bushel. Hence, 

,298. To dmde a fracHon by ajradion. 

Rvut, — Multiply the Bumerator of the dividend by the de- 
noounator of the mvisor for a new numerator, and the denomi- 
nator of the dividend by the numerator of the divisor, for a 
new denominator. 

OroTSw—In practice, it win be most convenient to invert the divisor, and 
then pcoceed as in Art 224w 



QUESTIONS FOR PRACTICE. 

3. In 7 j- how many times 
i^ Ans. 4/L. 

3. In i^ how many tmies 
y? Ans.||0=l. 

4. At ^ of a dollar a bush- 
el for oats, how many can I 
bny for -^ of a dollar ? 

Ans. {f =3 bush. | 



5. If f of a yard cost } of 
a dollar, what is that a yard ? 

Ans. ^=$1 J7|. 

6. If f of a piece of doth 
be worth ^ of ^ of an eagle, 
what is the whole piece worth? 

Ans* ^ eag. 



229. ALTERATION IN THE TERMS OF A FRAGTIOIT 
WITHOUT ALTERING ITS VALUE. 

ANALYSIS. 

A fraction is multiplied bv multiidyin^ its nnmeralor. and divided by 
multiplying its denommator (219) 3 hence if we multiply both the terms of 
a fraction at the same time by anv number, we both multiply and dividte'the 
fiacUon b;^ the same number, and therefore do not alter its value. Ajpam^ 
a fraction is divided by ^vidinr its numerator, and multiplied by divulias 
iu denominator (219); hence if we divide both the terms of a nactioo at 
the same time by any number, we both divide and multiply the fraction by 
the same nnmber, and therefore do not alter its valus. . Haaee» 



w^^m 
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230. Toentarge the terms of 
afracHon — 

Rule. — ^Miiltipljr both the 
tenos of the fraction by the 
number which denotes how 
many times the terms are to 
be enkrged. 



231. To dUnimsh (he terwu 
of a^radion — 

RuLK.'-r-Divide both the 
terms of the fraction by such 
a number as will divide each 
without a remainder. 



QUESTIONS tOR PRACTICE. 



1. What is the expression 
for ^ in terms which are 10 
times as large ? — for |, the 
terms being increased 9 
times? 



1. What is the expressioB 
for ^, in terms 10 times lest? 
— ^for M, the terms being di- 
minished 9 timds ? 



333. OF THE 



GREATEST COMMON DIVISOR OF TWO 
NUMBERS. 

ANALYSIS. 



9)38(4 

1)8(1 
6 



2)G(3 
6 



1. If the twa terms of a fraction be 8 and 38, what is the greatest Bam- 
\tw thai will divide them both without a remainder ? 

It 18 evident that the greatest common divisor of 8 
and 38, cannot exceed the smallest of them. We will 
therefore see if 8, which divides itself, and gives 1 for 
the quotient, will divide 38 ; if it will, it is manifesUr 
the^eatest common divisor sought. Bat dividing Sw 
bj^ 8, 1^ obtain a quotient, 4, and a remainder, 6 ; hence 
8 is not a common divisor. Again, it is evident, that 
the common divisor of 8 and 38 must also«divide. 6, be- 
cause 38z::4 times 8 plus 6^ hence a number which wiU 
divide 8 and 6 will also divide 8 and 38 : we will there- 
fore see if 6, which divides itself, will divide 8. But dividing 8 by 6, we 
have a quotient 1, and remainder 2 ; hence 6 is not a common divisor. 
Again^ for the reason above stated,, the common diviscM* of 6 and 8 inust 
also divide the remainder, 2 ', and by dividing 6 by 2, we find that 2, which 
divides itself, divides 6 also ; 2 is therefore a divisor of 6 and 8, and it has 
been shown that a number which will divide 6 and 8, wiU also divide 8 and 
S8. Hence 2 is the common divisor of 8 and 38, and it b evidently the 
neatest common divisor, since il is manifest from the method of obtaining 
ft that 2 will divide by it, and a number will not divide by another greater 
than itself. Therefore^ 

233; To find the greatest common divisor, of two rwmbers. 

Rule. — Divide the greater number by the less, and the divi- 
flcvr by the remainder, and so (m, always dividing the last divisor 
by the last reminder, till nothing remains ; tiien will the last 
dniflor be the coxnmon divisor required.. 



I 
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▼ULGAR FRACTIOl^S. 



234,255. 



QUESTIONS FOR PRACTICE. 



2. What is the greatest 
common divisor of 24 and 36 ? 

Ans. 12. 

3. What is tlie greatest 
common divisor of 612 and 
540.' Ans. 36. 

4. What is the greatest 
common divisor of 1152 and 
1060 ? Ans. 72. 

5. What is the gteatest 



common divisor of 580, 320 
and 45 ? Ana 5., 

NoTK,-— When fbene are m&te 
than two niunben, find the comnifm 
divisor of two, then of that divisor 
and one of, the others, and so on to 
the last. 

6. What is the sreatest 
common divisor of 918, 19^ 
and 522.' Ans. 18. 



234. 



REDUCTION OF FRACTIONS TO THEIR M09t 

SIMPLE Expression. 

ANALYSIS. 

1. What is the most simjde expression, or the least terms 

The terms of a fraction are diminished; or made more simple, by di> 
vision (230). Now, if we divide ^^ so lon^ as we can find any nmriber 
Ipreater than 1 which will divide them both without a remainder, die frke- 
tion will evidently be diminished to the least terms which are capable of ez- 
pcesnog it, since the two terms now contain no common factor greater than 

•Dity. Thus, 2)^=^, S)^=ii, 2)i|=T^, and 2)^=-^ 
least terms. Or if we find the greatest common divisor of the two terms, 
48 and 272, we may evidently reduce the fraction to its lowest terms at 
•once by dividing the two terms by it. By Art' 233; we find 'the greatest 

oomroon divisor to be 16, and 16)^^=-jAj-; least terms as before. Hence» 

235. To reduce a fraction to its least terms^ 

Rule. — ^Divide both the terms of the fraction by the greatest 
common divisor, and the quotient will be the fraction in its least 
terms^ 

QUESTIONS FOR PRACTICE. 



d. What are the least terms 
of ^ ? Ans. ^. 

3. What are the least terms 

4. What are the least £erms 



5. Reduce ^ to its least 

terms. Ans. ^ 

6. Reduce ^^ to its least 
terms, Ans. ^ 

7. Reduce j^fff to its leost 
terms. 



i 
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236. COMMON MULTIPLES OF NUMBERS. 

1 . What number is a common multiple c^ 3, 4, 8 and 12 ? 

SX4X8X 12=1152. Ans. First, 3 times 4 are 12 ; 12 then is made up of 
3 fours, or 4 threes : it is. therefore, divisible by 3 and 4. Aenin, 8 timet 




12 ninety-sizes, each of which is divisible by 3, 4 and 8, 1152 is divisible 
by 3, 4, 8 and 12 3 it is therefore a common multiple of these numbers 
(216. Def. 9). 

237. 2. What is the least common multiple of 3, 4, 8 and 12 ? 

Every number 'will evidentlj^ divide by all its factors : oiur object then is 

to find the least number of w£ch each of the numbers, 3, 4, 8 and 12 is a 

factor. Ranging the numbers in a line, and dividing such as are divisible 

hy 4, we separate 4, 8 and 12. each into two factors, one 

4 )3, 4, 8, 12 of which, 4, is common, and tne others, 1, 2 and 3 respec- 

—————— tively. Now as the products of the divisor, multiplied by 

3 )3, 1, 2, 3 the auotients, are, severally, divisible by their respective 
— — ^— dividends, the products of these products by the other 
1, 1,2, 1 auotients, must also be divisible f>y the dividends; for 
4X3X^^=^ these products are only the dividends a certain number of 
times repeated. The continued product then of the divi- 
sor, 4, and the quotient 1, 2,3, (4X1X2X3=124) is divisible by each of 
the dividends, 4, 8 and 12, and 24 is obviously the least number which is 
divisible by 4, 8 and 12, since 12 will not divide by 8, and no number 
greater than 12, and less than twice 12, or 24, will divide by 12. But the 
undi\dded number, 3, must also divide the number sought ; we therefore 
bring[ it down with the quotients, and dividing the numbers bv 3, which are 
divisible by it, we find that 3 is already a factor of 24^ andf will therefore 
divide 24. Thus, by cUviding such of the g^ven numbers as have. a common 
iactor by this factor, we suppress all but one of the common factors of each 
kind, and the continued product of the divisors, and the numbers in the last 
line, whdch include the quotients and undivided numbers, will contain, the 
factors of all the given numbers, and may therefore be divided by each of 
them without a remainder ; and since the same number is never taken more 
tiian once as a factor, the product is evidently the least number that can be 
to divided. Hence, 

238. To find the least comnum muUiple oftivoor more-mm^ 
bers. 

Rule. — ^Arrange the ^ven nambers in a line^ and divide by 
any number that will divide two or more of them without a re^ 
mainder, setting the quotients and undivided numbers in a line 
below; Divide the second line as before, uid so on till there 
are no two niunbers remaining^.whicii can be exactly divided 
by any number greater than unity ;, then will the continued pio> - 
duct of the several divisors^ and numbers in the lower line be ■ 
the multiple required. 
9 



98 YULOAB FBACTIONS. S39, S40. 

QUESTIONS FOR PRACTICE. 



2. What is the leoflt com- 
mon multiple of 3, 5, 8 and 
10? 

5)3, 5, 8, 10 



2)3, 1, 8, 2 



3, 1, 4 1 
and 5X3X3X4=120 Ans. 



3. What is the least num-^ 
her which may he divided hy 
6, 10, 16 and 20, without a re- 
mainder ? Ans. 240. 

4. What is the least com- 
mon multiple of 7, 11 and 13? 

Ans. 1001. 



S39. FRACTIONS REDUCED TO A COMMON DENOMI« 

NATOR. 

NALYSIS. 

1. Reduce j- of a doUar and f of a dollar to a common 
denominator. 

If each tenn of J, the first fraction, be multiptied by 5, the denominator 
of the second, the ^ becomes -j^, and if each tenn of f , the second; be 

multipUed by 2, the denominator of the first, f becomes ^ ; then, instead 

of I and ^, We have the two equivalent fractions, -f^ and -^ (290), 
whidh have 10 for a common denominator. 

2. Reduce ^ ^ and f to a common denominator. , 

Multiplying the terms of | by 24, the product of 4 and 6, the denomi^ 
nalOTB of the other two fi^actions, | becomes ^ ; again, multiply the tenns 
of I by 18, the product of 3 and 6, the denommators of the first and third 
fimelioos, | becomes ^ ; and lastly, multiplying the terms of ^ by 12, the 
product of 3 and 4, the denominators of the first and second^ ^ becomes 
^} then instead of the fiiictions ^f | and ^, we have the three equivalent 
fractions, f^ M and M, which have 12 for a comqi/on denominator. 
Fh>m a caiefii] wawninatiop of the above, the reason of the foUowmg rule 
will be manifest 

240. Tb reduce fiacHons of d^eren$ dewnnmeiors to equivc^ 
ImtfraeUona kamng a common denominaior, 

RtTtB^-^Mnltiply all the denominatare toge&er finr the eam- 
mon denodaoator, and each nnnwrator by aUUhe denomiiiaton 
•Meptibi owB fer tiie new nmneittoif. 
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EXAMPLES. 

5. Change |i f a&d -/^ to 
firactions having a common 
denominator. 

6. Express \ and f of a 
dollar in parts of a ddUar of 



3. Reduce f and } to a 
eommon denonunator. 

2x4=8 new nu. for } 
3x3=9 « « I 
3x4z=:12 com. denom. 
then ^ and ^ Ans. 

4. Reduce j^ f and | to 
a CiHmnon denominator* 



the same magnitode. 

Am. a and f#. 



241. TO REDUCE FRACTIONS TO THEIR LEAST COV- 

MON DENOMINATOR. 

ANALYSIS. 

L Reduce J^ f^ f^ and ^ to their least common den<»ni- 

nator. 

The common deno^nator found by the foregoing rule is a common 
multiple of the denommators of the given fractions, bat not always the least 
common multiple,, and consequetntlv not always the least common denomi- 
nator. The least common mukiple of the ^n<munators, 3, 4, 8 and 12 is 
24 (238), which may be divided into thirds^ fourths, ei^ths and twelfths; 
for the new numeration we mast therefore tace such parts of 24 as are de- 
noted by the given fracticms ; and this is done by divioing 24 by each of the 

denominators (-^=0, ^^iz£, ^::^, and ^=£), and multiplying the 
quotients by the respective numerators, .(8Xl=0| &X9=:118, 3X&=^5. and 
2Xll=^h and the new numerators (8, 18, 15 and 22) written over 24^ the 

common denonunator, give ^, 4f i j^ and ^ for the new fractions, 
having the least possible common denonunator. Hence, 

242. 7b reduce fractions of different denominaiors to eqwv^ 
aUntfr'cutums Juwmg the host common denominators. 

Rule. — Reduce the several firactions to their least tetiaia 
(^5). Find the least common multiple of all the denominators 
for a common denominator. Divide the common denominator 
by the denominators of the several fractions, and multiply tiio 
quotients by the respective numerators, and the products vill 
be the new numerators required. 
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▼UL6AB FBACTIONS. 



QUESTIONS FOR PRACTICE. 



. 2. What id the least com- 
mon denominator of ^ J and 

2)2,3,4 



1,3,2 
Then 2x3xd=::l% least 
common denominator. 
And 
12-ft-2=6 and^xl=6 \ | 
.12)(3=4 4x2=8 V I 
12)(4=:3 3x3=9)1 
Tlien -fo A» A» Ans. 



3. What is the least com- 
mon denominator of ^ j. and 
J? Ans. |,|,^ 

4. What is the least com- 
mon denominator of {■ and 
^? Ans.A|,|^ 

5. Express § and | of a 
dollar in the least possible 
similar parts of a dollar. 

Ans. $^ and ^. 

6. Reduce -^ -^ and §. to 
the least common denomina- 
tor. Ans.^^^,.^^ 



243. REDUCTION OF FRACTIONS. (52) 



ANALYSIS. 



1. What part of a shilling 
is jn^ of a poand ? 

Pounds are reduced to shiHings by 
multiplying them by 20 (138), and 

g^X20=fJ (220), and ^Jczf 

(235). JL. of a pound, then, is ^ 

of a Auhmg, 

DESCENDING. 

244. Jh chaage JracHona of 
ahif^iar into ihoae of a lower 
denominatiotn. 

Rule. — ^Reduce the numer- 
ator to the lower denomina- 
tion by Art 139, and write it 
over the given denominator. 



1. What part of a pound is 
1^ of a shilling ? 

To change shillings to pounds, di- 
vide them by 20 (138). 20)f (= ' 

T^(221),andTf^^(2S6). f 
of a shining is, then, |^ of a pound. 

ASCENDING. 
245. To change frcuHona of 
a hwer into those of a higher 
denominatum. 

Rule. — ^Multiply the denom- 
inator by the number which 
is required to make one of the 
next higher denomination, and ; 
so on (140) ; and write the last ' 
product under the given nu- i 
merator. 



QUESTIONS FOR PRACTICE. 



2. What part of a pound is 

«}g. of a cwt ? 

SX4X28 336 6 . 

■— s:= — ^=sss=s Ans. 



392 



"392 7 



2. What part of a cwt is 
f of a poimd ? 

K. V 

Ans. 



7X28X4"^*" 



-JL 

"892 






3, Reteoa iV ^^ fK>uiii 
td the fraction of a penny. 

4. What part of a pound is 
f of 8 



"5. What part of a rod ia 
^ of a mile ? 

6. What part of k mintite 
10 -fffr of an hour ? 

7«1/Vhat part of « pwt mi 
,j^^lb.Troy? 



S. fte&otf yd. tolfte Urn* 

tion of a pound. 

4. What part of a guinea 
ifl 4 of a pound ? 

5. What part of a ipile mi 
l^roda? 

6. What part of an hpur ia 
j {H of a minute ? 

7. What part of a pound m 
|.of %pwt<? • 



ANALYaiS. 



1. Reduce f of a p^und to 
8faifliBg8 and penqe. 

bm |«.Xl2=V^v and ij/ldcdGd. 
ISien i^=:7t. 6cL Henee/ 

247. 7b reif tcee >cM:iJMif fo 
integer» ^f a lower denamina-- 
ium. 

,Rt7i:.s.r-Reduce the numer- 
ni/ox to the next lower denom- 
ination, and divide hy the de- 
nominator; if there he a re- 
mainder, reduce it stiQ lower, 
and divide as hefore ; the sev- 
eral quotients will be the an^ 
swen 



1. Reduce 7b. 6d. to the 
fraction of a pound. 

78. 6€U;::90d. Xl=^.=dMOd.» 



348. lb teAiM tnH^^MV l» 
Jradions of a higher denommth 
Hon. 

Rule. — ^Reduce the given 
numb^er to the lowest denomi- 
natioii mentioned for a numer^ 
ator,, and a unit oi the higher 
denomination to the same for 
a denominator of the fraotloil 
requned. 



QUESTIONS FOR PRACTICE. 



2. In j- of a day^how many 
hours? 

3. In -J of an hour, how 
many minutes and seconds ? 

4. In f of a.mile, how jnany 
lods? 

5. In -J^ of an acre, how 
many roods and rods ? 

9* 



2. What part of a day are 
8 hours ? 

3. What part of an hoar 
are 6m^ 40b. ? 

4. WlvLt part of a nule are 
120 rods? 

5. What part of an acre 
aio 1 nood «D4aa x»^> 
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349. ADDITION OF FRACTIONS. 

ANALYSIS. 

1. What is the sum of <| of a dollar and 4 of a ddlar? 

As both the fractions are 9tbs of the same.uiut, tne magnitade of the 
parts is the same in bodi— -the number of parts, 3 aac| 4, may therefore be 

added as whole numbers, and their sum, 7, written over 9, thus, ^, eae- 

presses the sum of two given fractions. 

2. What is the sum of ^ of a yard an^ f of a yard ? 

As the parts denoted by the given finctions are not similar, we cannot 
add them by adding their numeratars, Q and 2, because the answer would 

be neither -J- nor ^ ; but if we reduce 'them lo a comm<m denominator, ^ 

becomes i^ and -I, ^ (240). Now each fraction denote parts of the. 
same unit, which are of uie same magnitude, namely, 24tb8 ; their nnmera- 
tors, Sand .9, may.therefore be adcfedj and th^ir sum, 17, -being writien 
over 21 we have ^ of & yutl for the sum of |- and J of a yard. 

.250. To ^M^fraciiffnal qaanii^* 

Rule. — ^Prepare them, when necessary, by changing c6m- 
poimd fractions to single ones (234)^ mixed numbers to imimyp- 
er fractions (218), fractions of different integers to those of the 
same (247,248), and the whole to acommion denominator (240) t 
and then tiie sum of the numerators written over the common 
denoBunator, will be the sum of the fractions required. 



3. What is the sum of ^ 
and I of a dollar ? 

i-H= A+ A= A> Ans. 
. 4. What is the sum of ^ 
and ^ of a cwt ? 

Ans. 1^. 
5. What is the sum of -J 
of a week and j- of a day ? 

2d 14h. Ans. 



QUESTIONS FOR PRACTICE. 

6. What is the sum of | 
mile, 1^ of a yard^ and f of a 
foot? 

Ans. 660yds. 2ft Din. 

7. What is the sum of ^ 
of 6J, f of ^ and 7^ ? 

Ans. ld|ff. 

8. What is^ the sum of f, 
J,andf.P ^ Ans-aji^ 
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251. SUBTRACTION OF FRACTIONS. 

ANALYSIS. 

1. What is the difiereiic9 between ^ of » dollar and ^ 
of a dollar ? 

' Y^ -evidently expresses t tofKht mora t^ 3 tenths} -^ then is the 
<fifference. 

2. What is the difference between f of a yard and } of a 
yard? 

Here we caimot subtract ^ from t, for the some reason that we could 
not add them (49). We therefore reduce them to a common denomioatory 
ifv A)* ^^^ ^^^ ^ difference of the numerators (9— £u=l), written over 
24, the common denominator, gives JL for the difference of thp fractions. 

Ruts. Prepare the fractions as for addition (250), and then the differ- 
ence of the numerators written oyer the common denominator will be the 
difference of Uie fractions required. 



' J. 



QUESTIONS FOE PRACTICE. 



3. What is the difference 
between j- and ^ ? 

4. From ^§ take ^ 

Ans. J. 

5. From f take f of ^. 

Ans. ^. 



a From 96^ take 14f 
Ana. 81^ 

7. From ^ take |. 

8. From 7 weeks take d^ 
days. 

Ans. 5w. 4d. Th. 12m. 



362. RULE OF THREE IN VULGAR FRAC- 

TIONS. 

Rule.— Prepare the fractions by reduction, if necessary, and 
state the question hy the general rule (198) ; invert the first 
term, and then multiply all Sic numerators together for a new 
numerator, and all the denominators together nir a new denomi- 
nator; the new numerator, written over the new denominator, 
wHl be the answer required. 

QUESTIONS FOR PRACTICE. 



1. If foz. cost £|, what 

will loz. cost ? 
oz. £ oz. 
f : J : : I Then, 

Ans. 
% jSoiw much shalloon that 



is ^yd. wide, will line 13^ 
yards of cloth that is 2^ yds. 
wide ? 

13^=:^ and 2j=J 

•^L^|A=:44yds. 6in. Ans. 



to* 



nfimMm mtuJMmm* 



win !> ton cost ? 

j^ 5 f : : f Am. £1^. 

4. If my horse and chaise 
lie worth il75| and the value 
of my horse he -I that of Qiy 
chaise, what iis the vdue of 
each? 

^ : ip. : : I : j|105 horse. 

I : jp : J I ; $70 chaise. 



& JUtnhiB^ lib I of 
a year; how mttch most B 
leniA A -^ of a year to bal- 
ance the ncvor ? 

Ans. $86.40. 

8. A person owrdnv { of a 
farm, sells | of his Bbwte for 
£171; what is the whole 
farm worth? AQ8*£d80i. 



|tIftCXl|«tA^£OUSk 



For miscetluieoas - exercises, 'let 
the popil review Section IV. Part I. 



and also the followiiu; article: 5J^. 
5e,66,66,ff7,68,and69. 

1. In an orchard ^ the trees 
bear apples, j- peaches, -J- 
plums, 90 pears, 15 cherries, 
and 5 <]ninces; what is the 
iriiole number of trees ? 

^ ; Aen 50=^ and ii=50 
X 12—600, Ans. 

2. One half, ^ of a school, 
and 10 scholars, make up the 
fefaOQl : how many scholars 
are theze ? Ans. 60. 

^ There is an army, to 
which if you add ^ -^ and 4. 
itself, and take away 500Q| 
the sum total will be lOOOO ; 
what is the number ef the 
whole army ? 

Ans4 50400 men. 

4. Triple, the half, and the 
fourth of a certain number 
ve equal to 104 ; what is that 
number ? 

Ans. 27|{. 



. 5. Two thirds and f ^ » 
person's money amounted to 
$760; how much had he ? 

Ans. 



6. A man spent ^^ of his 
life in England, j^ in Scoflimd, 
and the remaining 20 years, in 
the United States ;. to what 
age did he arrive ? 

Ans. 48 yean. 

7. A pole is ^ in the mud, 
^ in the water, and 12 feet 
out of the water \ what is its 
length ? Ans. 70 feet* 

8. There is a fish whose 
head is 1 fi)ot long^ his tail 
as long as his head and half 
the length of his body, and 
his body as long as his head 
and tail b^; what is the 
length of the fish ? 

Ans. 8 feet 

9. What nttmber i* that 
whose 6th part exceeds its 
SthpwtbjrdO? Alls.48Qi 



tfil. 
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r 10. What ^am of money 
is that whose 3d part, 4th part 
and 5th port are $94 ? 

Ans. $120. 

11. If to my ago there added be 
One half, one 3d, and 3 times three, 
Six score and ten their sum will be 3 
What is my age 1 pray show it me. 

Ans. 66 years. 

VL Seven eighths of a cer- 
tain number exceeds four 
fifths, by 6 ; what is that 
number ? 

13. What number b that 
fix>m which if you take f of J, 
and to the remainder add ^^ 
of ^ the sum will be 10? 

Ans. lOj^^. 

14. A fiither gave ^ of his 
estate to one of his sons, and 
^ of the residue to another, 
and the surplus to his relict 
for life ; the difference in the 



son's legades £2S7 9s. 4d.: 
what was the widow's share ? 
Ans. £G35 10}^ 

15. A man died, leaving 
his wife in expectation of an 
heir, and in bis will ordered, 
that if it were a son, ^ of the 
estate should be his, and the 
remainder the mother's; but 
if a daughter, the mother 
should have §, and the daugh- 
ter ■^; but it happened that 
she had both, a son and a 
daughter, in consequence of 
which the nipther's share was 
$2000 less than it would have 
been if there had been only a 
daughter; what would have 
been the mother's portion, had 
there been only a son ? 

Ans. $1750. 



REYIEW* 



1. What are fractions f Of how 
mimv kmds are fractions 1 In what 
do tney differ ? 

2. How is a vulgar fraction ex- 
pressed 1 Wh^t is denoted by the 
denominator (22) T By the nomera- 
ter? 

9. What is a dechnal fraction ? 
How is it expressed? How is it 
read T How may it be pat into the 
form of a vulgar fiBcticm? 

4. What is a proper fraction T^> 
an improper fraction? What are 
the terms of a fraction ? What is a 
compound fraction ?«-« mixed num- 
ber? 

5. What is meant by a common 
divisor of two numbers?— 4>y the 
greatest common divisor? 



6. When are fraefioBS said to have 
a common denonmntor ? 

7.. What is the common multiple 
of two or more numbov ?-;-tbe least 
common multiple? — a prime num- 
ber ? — the aliquot parts of a num- 
ber?— « perfect number? Explain* 

8. What is denoted by a vulgar 
fraction (129) ? How is an improp- 
er fraction changed to a whole or 
mixed number (216)?— a whole or 
mixed number to an hmproper five- 
tion ? 

9. How is a fraction multiplied by 
a whole number (219) ?•— divided t^ 
a whole number ? 

10. How would yoQ mtdtiply a 
whole number by a fraction (£S) t 
—a fraction by a fiuctioat 
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266, 2264, 265. 



11. Htm would /oa diTide • 
whole number by a oactioii (226) T 
— « ftactioii b J a fraction f 

12. How may yon enlane the 
lennt of a fraction (229) r How di- 
iBiniih then* 

15. How would joo find the mat- 
eft common divisor of two nnmocn 1 
How reduce a fraction to its lowest 
termsf 

14. How would yon find a com- 
mon multiple of two numbers (236) f 
•*4he least common multiple ? 

16. How ane fiaetioas orou^t to 



a common denominator (S89)?— 4o 
the least common denomSnatorl 

16. How aie fractions of a higher 
denomination changed to a lower 
denooiaation (243)7— into integen 
of a lower? — a lower denomination 
to a higher?— into mtegers of a 
lugherf 

i7. Is any preparation necessary 
in order to add fiuctions (2<fi9)t— « 
why must they have the same de- 
nominator f How are they added t 
How is subtraction of fractions per* 
formed ? How the rule of three f 
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POWERS AND ROOTS- 

ANALYSIS. 

S6S* Lei A represent a line 3 feet long 3 if this length 
be multinlied by itself, the product (3x3=^i 9 feet, is tho 
area of the 8(}uare, B, wfaicn measures 3 feet on every side. 
Hence, if a hue, or a number, be multiplied by itself, it is 
said to be squaredy or because it is usea twice as a factor, 
it is said to be raised to the stamdpower; and the line 
which makes tbe sides of the square is called ihe^stpow' 
er; the root of the s^piare, or its equare root. Thus, the 
■square root of B=9, is Az^. 

!364« Agam, if the square, B. be multiplied by 
Its foot, A, the product (9x3bi), 27 feet, is the 
vohune, or content, of the cube, A C u , which 
measures 3 feet on every side. Henc0, if a line or 
a number be multiplied twice mto itseli it is said to 
be eubedf or because it is employed 5 times as a 
fector(3x3X9i=dCT),itis said to be^aised to the 
third power y and the line or number which shows 
the dimensions of the cube, is called its cube root, 
Thiis the eilbe'root of A C E=27, is A=;3. 

256. Aeaia, if the cube, D, be multiplied by 
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its root. A, the product (27x3=^, 81 feet, b the / 
content or a perallelopipedon, A G E, whose 



/ 



V 



length is 9 feet, and other dimensions. 3 feet each 

way, equal to 3 eubes, A C E^ placed: end te end. 

Hence, if a given number be multiplied 3 times 

into itself, or employed four times as a fector 

(3X3X3X3sdBl ), it is raised to ihe/>ar<fc poiptr, or biquadratey of which the 

given number is called Ihe/omrth root. 
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866« Aain, if the biquadrate, O, be mnltiptiedrbv tu root, A, the pro- 
duct, (8lx£=) ^^t is ^ content of a plank, equal to 9 cubei, A C £^ 
laid down in a square form, and called the sursoUd, at fifth pouer, ef which 
A is the fifth rooi. 

267. Again, if the sursolid, or ffth power, be multiplied by its root, A, 
theproduct (243x3=:), 729, is the content of a cube equal to 27 cubes, A 
C II, and is called a squared cube, or sixth power, of which A is the nxth 
root, 

258* From what precedes, it appears that the form of a root, or firs^ 
power, is a line, the second power, a sauare, the third power, a cube, the 
KMirth power, a paraUdopipedon, the firai power, a plank, or square solid, 
and the sixth power, a cube, and proceeding to the higher powers, it will be 
seen that the forms of the 3d, 4th and 5th powers are contmuaUv repeated } 
that is, the 3d, 6th, 9th, Slc, powers will be cubes, the 4th, 7th, lOth, &x. 
pcaralldopipedons. and the dtb, 8th, 11th, &c. planks. The raising of power 
of numbers is called 

INVOLUTION. 

1259. The number which denotes the power to which another 
is to be raised, is called the index, or a^onent of the power. 
To denote the second power of 3, we should write 3', to de- 
note the 3d' power of 5, we should write 5^, and others in like 
manner, and to raise the number to the power required, multi- 
ply it into ifBelf continually as many times, less pne,^ as are de** 
noted by the index of the power, thus : 

8=3 =3, first power of 3, the root 

32=3X3 =9, second power, or square of 3. 

33=3X3X3 =27, third power, or cube of a 
34=3X3X3X3=81, fourth power, or biquadrate of a 

QUESTIONS FOR PRACTICE. 



1. What iB the fifth power 
of 6? 

6 
6 

36 2d power^ 
6 

ftl6 3d powers 
6 



13d6 4th power.. 
6 

Anflh. 7776 9Ql p»wer«. 



2. What is the second 
power of 45 ? 

Ans.a035. 

3. What is the square of 
0J25 feet (121) ? 

Ans. 0.0625 it 

4. • What is the aipare of 
§ inch ? Ans. | in, 

5. What is the cube €i 
1^ or 1.5? 

Ans. J|f=:3|^ ot a^5. 

a. How much is 44? §3? 
8»? 78? 11*? 10i<>? 



106 EVOLUTION. 260-064 

260, The powers of the nine digiUf from the first to the sixth 
mclusive, are exhibited in the following 



Roote, or 1st powers, |1| 2j 3| 4| 5| 6| 



8\ 9 



Squares, or 2d powers, jlj 4| 91 16| 25| 3C)\ 



4(» 



64j 81 



51g( W 

16| 81| 256| 625j 129G| 2401| 4096| 6561 



Cubes, or 3d powers, |1| 8| 27| fr tj 125| 216| 343 
Biquadrates, or 4th ^ 



Snrsoiids, or 6th powers, 



32|243|10g4| 3125| 7776} 16807| 32t68| 69040 



Square cubes, or 6tb p. |lt64l729|4096|l6626|466d6|117ti49|262144|d31441 



I 

I 

-I 



& IBIioltttion. 

ANALYSIS. 

861* The method of ascertaining, or extracting the roots of numbers, 
orpowen, is called EvoUUion. The root of a number, or po:wer, is a num- 
ber, which, multiplied bv itself continually, a certain numbner of times, will 
produce that power, anci is named from tne denomination of the power, as 
the square root, cube root, or 2d root, 3d root, &;c. Thus 27 is the cube or 
3d power of 3, and hence 3 is called the cube, or 3d, root of 27. 

262. The square root of a quantity may be denoted by this 
character \/ called the radical sign, placed before it, and the 
other roots by the same sign, with the index of the root placed 
over it, or by fractional indices placed on the right hand. 

Thus, V9. or 9*. denotes the square root of 9. ^, or 

27 , denotes the cube root of 27, and.\/l6, or 1^, denotes 
the 4th root of 16. The latter method of denoting roots is 
preferable, inasmuch as by it we are able to denote roots and 

2 

powers at the same time. Thus, 8 signifies that 8 is raised to 
the second power, and the cube root of that power extracted, 
or that tlie cube root of 8 is extracted, and this root raised to 
the second power; that is, the numerator of the index denotes 
the power, and the denominator the root of the number over 
which it stands. 

263* Although every otmiber must have a root, (he roots of but very 
few nunabers can oe ftilly expressed by figures. We can, however, by tfao 
help of decimals approxunat»the roots of all sufficiently near for all prac- 
tical purposes. Such roots as cannot be fully expressed by Bgures art 
denominated surds, or irrational numbers. 

S64«. The least jKHaible root, wbidi is a irfiole number, is I. Thd 
iqpukre of 1 is {lxf=^ ^ ^^'*^ k^ oM $Sfm leu than ti» 



9B5,K6. H^UARE ROOT. 109 

employed as factors; the cuf)oof 1 is (lXlX'=) 1> two figures less than 

the number cmpUyyed as factors, and so oh. Th«) least root conststiui^ of 

two figures is 10, whose square is (IOxIOlz) 100, which has 02*3 ficuro- 

less than the number of figured in the factors, and whose cube is (lOXiOX 

10e=z) 1000, two figures leits than the number in the faciors ; and the same 

may be shown of the least roots consisting of 3, 4, dtc. figures. A^in, tho 

greatest root consisting of only one fi^re, is 9, whose square is (9xi^=) ^K 

which has just the number of figures in the faciors, and whose cube is (9x9 

I ' X9^ 7!2d, just equal to the number of figures in the factors ; and the 

I greatest root consisting of two fibres, is 99, who^iQ s(|uare is (9HX99=:| 

I 9801, &.C.. and the same* may be shown of llie greatest root^ consistiiig of 

»■ 3, 4, &c. fioj-ures. Hence U nppears tluU the nutnher o/Jigurcs in the ctrn- 

tinw.d proStcl of any mimher of fattors can/nut exceed Out numher of fgnres 

in those factors ; nor falf short of the numher ofjigures in the factors by 

tfie number of factors ^ wanting one. From this, it is dear that a squats 

number, or the second power, can have but twice as many figures as its 

root, and only one less than twice as many j and that the third power can 

have only three times as many iigures as its root, and only two less than 

three timjs as man}', and so on for the higlier powers. Therefore, 

265. To discover the number of figures of which any root 

toill consist. , 

t ^ ' 
Rule. — Beginning at the right Jiand, distinguish the given 
number into portions, or periods, by dots, each portion consist- 
ing of as many figures as are denoted by the index of the root; 
by the number of dots will b© shown the number of figures of 
Tfhich Uie root will consist. 

EXAMPLES. 

J. How many figures in the 2. How many figures in the 
{Square, ctibe, and biquadi*ate sqjiare and cube root of 6810X 



root of 348753421 ? 
84 8753421. square root 5. 
348753421 cube root 3. 
348752421 biquadrato a 



2.1416 ? 
68l6l2.1416squarc5. 
681012.141600 cube 4. 

In distinguish'ng dechnals, begin 
at the separatrix and proceed to- 
wards the right hand, and if the iftst 
period is uicompictc, complete it by 
annexing the requisite number of 
■ ciphers. 
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EXTRACTION OF THE SQUARE ROOT. 

ANALYSIS. 

266. To extract the square mot of a gives num1)cr is to find a num- 
ber, which, multniiied' by. tibelf, will produce the given number^ or it is to 
•£nd the length of the ii<le of a squam of which the given number eiL^c«ia«k 
the anvv 1Q> 



IID 



EVOLUTIOK. 




I. If 529 feet of boards be laid down in a square fonn. what will be tba 
linrth of tlie sides of the square 1 or, iii other words, what is the squam 
mrt ol 629 1 

From what was slwwn (264), wc know tbc root must consiitt of iwd fig^ 
ami, in as much as £29 conaisu of two pcripds. Now to understand the 
flMtlhod of ascertaining these two figures, it may \)e well to consider how 
t*^ ft]ttare of a root cunsistii^ of two figures is formed. For this pur* 

pose we will take the number 23, and 
square it. By this operation; it appears 
that the square of a number consisting 
of lens an(^ units is made up of the 
square of tho units, plus twice the pro- 
duct of the tenft, by the units, plus iho 
square of the tens. See this c^xbibitcd 
in figure F. As lOx 10=100, the square 
of the tens can never make a part of tho 
two ri^it hand figures of the whole 
square. Hence the square of the tens 
is always contained hi the second peri* 
od, or in the 5 of the present example. 
The greatest square m 5 is 4, and its 
root 2; hence, we couclude, that tlie 
tens in tiie root are 2:=50, and 20x20=: 
400. But as the st^uare of the tens can 
tontain significant fibres below hundreds, we need only write the. 
iquare of the figure denotmg tens under . second period. From what 
^liMedes it appears tliat 400 of the 629 fee jf boanls arc now disposed of 

ui a square fon E measuring 20 feet on eack 
side, and that 1 
square in such i 
"uid in order to 
ri^de upoi^ two 
i'* -^ feet. N 



9 aqoara of units. 
€0 > twice the product of 
60 ( the tens by units, 
too aquare of Uie tons. 

tSO iqiiaroof 23. 



6 C9 pa 

400 



soa 



E 



I 




400 ft. 



feel are to be added to this 
nner as not to alter lis form: 
) this, the additions must bo 
des of the s(juare, Ez=204- 
' if 12!;, ihc number of feet to 
J be addcil, be divided bv 40, (ho length of the 
q additions, or, dropping the cipher and 9. if \t bto 
^ divided I y 4, the quotient udl l)c the width of 
the additions ; and as 4 in 12 is had 3 times, 
we conclude the addition will be 3 feet wide, 
and 40X3=120 feet, the quantity added upon 
the two sides. But since these additions are 
AO longer thtto the sides of the square, E, there must be a deficioucy at 

the corner, as exhibited in F, whose sides 
are e(|ual to ihe width of the additions, 

1^N^3— -»,y. I y ~ ^^^ ^^^ 5*'"^ 3x3zdJ feet, inquired to 
""' ' ■ " • — ^— 50 fill out the comer, so as to ciimplete tlie 
square. I'he whole operation may bo 
arranged as on the next page, wliere it 
v/ill be seen, thai we first find the root 
of the greatest square in the left hand 
period, place it in rtie form of a quotient, 
subtract the square from the period ana 
to the remainder bring down the next 
period, which we divide, omitting the 
right -hand figure, by douhle the root, 
«iiH pit(« the quotient for the second 
fig«««f'UM>niil; •iidaicBqiwre«f>llifii 



Itoft. 



3 ft. 



9 



F 
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.M[l$ figure being iwe e nw y to prMnrve tf^l 

4^ form of Umb iquare, hv fillink Uw canMp^ 

we place it at al|e rigni of the diviasr, 9 

S»lace of the ctpber, wbtcb u always ui^ 
entQod tliere, and theo multipte tbt 
wbole divwor by tbe last Ggjtre or ti0 
root. As we may couceive every rpqjl 
to be made up of teus and uuUs, tbt 
ibpve raaso^inij^ may be applied to any number wbatever, aad may Hi 
j^^ven in tbe foUowin^ general 

RULE. 

267. Difitingruish tbe ^ven numbeni into periods; find A6 
root of tbe greatest square number in the lefl nand period, antf 
place tbe root in the manner of a quotient in division, and tki9 
will be the highest figure in the root required. Subtract the 
square of the root already found from the left hand period, aid 
to the remainder bring down the next period for a dividend* 
Double the root already found for a divisor; seek how laanv 
times the divisor is contained in the dividend (ezceptiag tfci 
right hand figure )) and place the result for the next figujra m 
the rootj ana also on the right of the divisor. Multiply th^ 
bivisor by the figure in the root last found ; subtract the prq- 
auct from the dividend, and to the remainder bring down \h$ 
next period for a new dividend. Double the root now found for 
a divisor, and proceed, as before, to find the next figure of the rgc^ 
. and so on, till all the periods are brought down. 

QUESTIONS FORTRACTICB. 



). What is the square root 
pf 529? 

2. What is the square root 
of 2.5> Ans. 1,41^2-1-.. 

Tbe decimals are found by ^n-' 
ncsing paira of ciphers continually 
to the remainder for a new dividend. 
In this way a surd root may be ob- 
takied to any assigned degree of 
exactness. 

3. What is the square root 
of 182S5? Ans. laS. 

4. What is the square root 
of .0003272481 ? 

** Ans. .01809. 

Hence the root of a decimsS is 
greater than its powers. 

5. What is the square »xK)t 
of549SK)25.' Ans.2;i45. 



6. What I0 the square lool 
of^? 

Ana. .645494-y 

Reduce -^ to a decunal waA 
then extract the root (130). 

7. What is the square root 
of 11 ? Ans. ^ 

8. What is the square root 
of III ? Ans. ii. 

0. An army of 567009 raea 
arc drawn up in a solid body^ 
in form of a square ; what la 
the number of men in rank 
and file ? Kxs^A^^ 

10, WVwX Va ^"ft \««sg^ 
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zrohxrrion. 



the side of ft eqaarc, which 
shall contain an acre, or 160 
Todfl ? Ans. 12.649-f- rods. 

11. The area of a circle is 
'234.09 rods ; what is the length 
of the side of a square of 
«qual area ? 

Ans. 15.3 rods. 

12. The area of a triangle 
is 44944 feet; what is the 
length of the side of an equal 
^square ? Ans. 212 feet 

13» The diameter of a circle 
is 12 inches; what is the di- 



ameter of a cirele 4 times as 
large ? Ans. 24. 

Circles are to one another as the 
squares of their diameter 3 thereiors 
square the eiven diaineters, multiplj 
or divide it ny the given proportion, 
as the required diameters is to be 
greater or less tlian the given diam- 
eter, and the square n>ot of the pro- 
duct, or ()uotieut, will be the diam- 
eter required 7 

14. The diameter of a circle 
is 121 feet : what is tlie diam- 
eter of a circle one half as 
large ? Ans. 85.5-f- feet 



268. Having two aides of a right angled triangle given to find 
4he other side. 

RuLE.-^-Square the two given sides, and if they are the two 
pides which include the right angle, that is, the two shortest 
sides, add them together, and the square root of the sum wiQ 
he tlie length of the longest side ; if not, the two shortest ; Sub- 
tract the square of the less from that of the greater, and the 
square root of the remainder will be the length of the side re- 
quired. {See demonstration, Part L Art, 68.) 

QUESTIONS FOR PRACTICE. 



1. In the right angled tri- 
angle, ABC, the side A C is 
36 inches, and the side B C, 
27 inches ; what is the length 
of the side A B? 




base. C 

A C2z=36X36=l296 
B 02=27X27= 729 

AB2= 2025 

A B=A/20^15cd^ in. Ans. 



If A B be 45 inches, and 
A C 36 inches, what is the 
length of B C.J> 

A B2=45X45=5025 
A C2=36X36=1296 

B C2rz: 729 

B C=V^29t=27 in. Ans. 

If A B=45, B C=27ia, 
what is the length of A C ? 

A B2=452, B C2i=:272, A 
C2 and A C=v/1296=36in. 

Ans. 



«9»«ID. 
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S. Sttpposo a man travel east 
40 miles (from A to C), and 
then turn and travel north dO 
miles (from C to B) ; how far 
is he from the place (A) where 
he started ? Ans. 50 miles. 

3. A ladder 48 feet long 
..will just reach from the oppo- 
site side of a ditch, known to 
be 35 feet wide, to the top of 
a fort; what is the height of 
the fort;? Ans. 32.8-|- feet 

4. A ladder 40 feet long, 
with the foot planted in the 
same place, wUl just reach a 
T^iodow pn one side of the 
Street 33 feet from ti^e ground, 



and one on the other side of 
the street, 21 feet from the 
ground ; what is the width of 
the street ? 

Ans. 56.64-1- feet 

5. A lino 81 feet long, will 
exactly reach from the top of 
a fort, on the opposite bank of 
a river, known to be (i9 feet 
broad ; the height of tlie wall 
is required. 

Ans. 42.42 6 feet 

6. Two ships sail from the 
same port, one soes due east 
150 miles, the oUier due north 
252 miles; how far are they 
asunder? Ans. 293.26 miles. 



269, jn» find a mean proportional between two numbers, 

Rui.E. — ^Multiply the two given numbers together, and the 
square root of the product will be the mean proportional 
sought 

QUESTIONS FOR PRACTICE. 



L What is the mean pfopor- 
lional between 4 and 36 ? 

36X4=rl44 and VA44=12 
Ans. 

Then 4 : 12 : : 12 : 36. 



2. What is the mean pro 
portional between 49 and 64 ? 

Ans. 5<jL 
. 3. What is the mean pro- 
portional between 16 and 64? 

Ans. 32. 



EXTRACTION OF THE CUBE ROOT. 

ANALYSIS. 

870. To extract the cube root of a pvean number, is to find a number 
which, multiplied by its square, will produce the given number, or it is to 
6ud the length of the side of a ctibe of which the given number expi^sses 
the content. 

1. I have 121G7 soHd feet of stone, which I wish to lay up in a cubical 
pile j what will be the length of the sides f or, in ether woras, what is tfatf 
cube root of 12167 ? 

* By distinguishing 12167 into periods, we find the root wiH consist of 

two figures (265). Since the cube of teas (*264) can contain no signifieanl 

figures less than thousandSiUie cube of the tens in the root must be found 

W the left hand period. The gieatett cube in 12 is 8, wbose root is % 

10* 
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EXTRACTION OF ROOTS IN GEN^tAL. 

ANALYSIS. 

873. The roots of most of the powers may be found 1>y repeated ex- 
tractions of tbe square and cube i-oot. Thus* the 4th root is the squall 
root of the square root ; tlie sixth it>ot is the square root of the cube roof, 
the 8th root is the square root of the 4th root, the ^h root is Uie cube root 
of the cube root, &.c. The roots of high powers are most easilj^ found bj 
logarithms.i If the logarithm of a number be divided by the index of ita 
root, tbe quotient will be the logarithm of the root. The root of any power 
may likewise be fouhd by the foUowing 

RULE. 
274. Prepare the given number for extraction by pointing 
off from the place of units according to the required root Find 
tbe first fio^ure of the root by trial, subtract its pt)wer from tbe 
first period, and to the remainder bring down the first figurf 
in the next period, and call these the dividend. Involve the 
root already found to the next inferior power to that which is 
given, and multiply it by the number denoting die given power 
for a divisor. Find how many times the divisor may be had in 
the dividend, and the quotient will be another figi>re of the 
root Involve the whole root to the given power; subtract it 
firom the given number as before, bring down the first figure of 
the next period to the remainder for a new dividend, to which 
find a new divisor, and so on till the whole is finished. 

QUESTIONS FOR PRACTICE. 



1. What is the cube root of 
48228544.9 . . . 

48228544(364 
3»=27 



32X3=27)212 dividend. 
363=46656 



362X3=3708 ) 15725 2d div'd. 



2. What is^ the fourth root 
of 19987173376 .5 

An8.37& 

3. What is the sixth root 
of 191102976? Aiis. 21. 

4. What is the seventh root 
of 3404825447 .?» Ans.2a 

5. What is the fifth root of 
307682821106715625 ? 

Ans. 3145. 



3643=48228544 
Between two numbera to find two mean proporltonak. 

Rule. — Divide the greater by the less, and extract the cube 
root of the quotient ; multiply the lesser number by this root, 
and the product will be the lesser mean ; multiply tlus mean by 
the same root, and the product will be the greater mean. 

Example. — What are the two mean proportionals between 6 
and 162? 

J6£9^-6=d37 and v^=3 » then 6x3=18, the lesser. And 
JSX3=S4, the greater. PtooC, 6 : 18 : : 54 : 168. 



m 
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RETIEW. 



1. If the leiiftb of a line, or any 
nninber \ye multiplied by itself, what 
wUI the product be (253) 7 What 
is this operation ealled? What is 
the lentil of the fine, or the given 
number, called ^ 

2. What is a cube (61)? What 
is meiMit by cubing a number (254) ? 
Why is it called cubing 7 By what 
oiiier name is the operation called 7 
What is the ^iven number called 7 

3. What IS raftant by the biuuad- 
fate, or 4th power of a niunber 7 
What is the fonn of a biquadrate 7 

4. What is a sursolid 7 What Hs 
form 7 What is the squared cube 7 
What its form 7 What are the suc- 
cessive forms of the higher powers 
(258)7 

5. What is the raising of powers 
called 7 How would you denote the 
power of a number 7 What is Che 
small figure whidi denotes (he power 
called? How would you raise a 
number to a given power 7 

6. What is Evolution? What is 
meant by the rook of a number 7 
What relation have Evolution and 
Involution to each other ! 

7. How may the root of a number 
be denoted 7 Which method is pref- 
erable? Why(!?62)7 

8. Has every number a root 7 
Can the root of all numbers be ex- 
pr^<»ed7 What are tbcMie called 
which caimot be fully expressed 7 

9. What is the grejatest number of 
figures there can be ii: the continued 
product of a given number of fac- 
tors 7 What the. least 7 What is 
the inference 7 How, then, can you 
ascertain the number of figures of 
which any root will consist 7 



. 10. ^ What does extracting Hm 
square root mean? What is the 
rule 7 Of what is the square of a 
nunrfier consisting of tens and units 
made up (266) ? Whv do vou sub- 
tract the square of tfic higliest fig- 
ure in the root firom the left hand 
period 7 Why double the root for 
a divisor? in dividing, why omit 
the right huid figure of the dividend ? 
Why place the quotient figure in the 
divisor? What is the method of 
proof 7 

11. When there is a remainder, 
how may decimals be obtained iik 
the root 7 How find the root of a 
Vulgar Fraction 7 What proper^ 
tiou have cireles to one another? 
When two ndes of a right angled 
triangle are given, h^w would vo« 
find tlie other side? What is the 
proposition on which this depends 
(68)7 What is meant by a meaa 

EropcMlional between two numbers ? 
[ow is it found 7 

12^ What does extracting the cube 
root mean 7 What is me rale f 
Why do you multiply the square of 
the quotient by 300 7 Why the 
quotient by ^ 7 Why do you mul* 
tiply the triple square by the last 
quotient figure 7 Why the triplo 
quotient by the souare of the last 
quotient figure ? Why do vou add 
to these ttie cube of the last quo* 
tient figure? With vriiat may this 
rule be illustrated? Explam it» 
process. 

13. What proportion have solids 
to one another? How can you find 
the roots of higher powers (S7S) f 
Slate the gcheru rule. 



I 
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WSCELLANEOUS HVIXS. 

275b When numbers mcrense by a common excess, or de* 
creaso by a eommon difference, they are said to be in MUund*' 
ical ProgrtMunu When the ntmibers increase, as 2, 4, 6^ 8^ 
&c^ they form an ascending series, and when they decrease, as 
8,0,4, 2, ^c^ they form a descending series^ The numbers 
which form the series are called its terms. The first and lasl 
tenn are called ike extremes^ and the others tha measis* 

976. If I buy 6 leraoiu. Saving ft^ ^ ^^^t ^ cenU, for the secoad, 6. 
^ the third, 7, anid so on with a commoa difference of S cent« ; what do I 
give for the last lemon f 

Here the common difierence> S, if evidently added to the price of tht 
first lemon, in order to find the price of the last, a»raftny times, lesa 1 (3-j<4 
-}-!H*M'^=^^ Ans.), as the whok) nmnber of lemons. Hence, 

L The first term, the number of terms, and the eonvnon differ^ 
ence given to find the last tema 

Rule. Multiply the numbet of terms less 1, by the common 
difference, and to the product add the first term. 



2. If I buy 60 yards (rf'clpth, 
and give for the first yard 5 
cents, for the ne^ iB cents, ^ 
the next, 11, and so on, in- 
creasing by the common difiTer- 
ence, 3 cents, to the last, what 
db I give for the last yaitl ? 

59x3=177, and 177+5= 
182 cts. Ans. 



3. If the first term of a se- 
ries be 8, the number of temni 
ftl, and tlie eommon diffi^renc^ 
5, what is the last term? 

20X3+8=108 Ans. 

4. If the first term be 4, the 
difierence 12, and the ntmiber 
of terms 18, what is the last 
term ? Ans. 208. 



877. If I buy 5 lemons, whose prices are in arithmetical progressicm, 
the first costings 3 cents, and the last 11 cents, what is the common <uSerence 
in the prices 1 

Here 11—^=8, and 5-— l=z?l; 8 then is the amount of 4 equal differences, 
and 4)8 (z:^, the common difference. Hence, 

II. Thefirti term, the last term, and the ntunber of terms given 
fa find the common difference^ 

Rule. — Divide the difierence of the extreihes by the number 
c^ terms, less 1, and the quotient will be the common difference* 
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2. If the first term of a se- 
ries be 8, the last 108, and 
the namber of terms 21, what 
is the common difference ? 

106--8-r21— 1=5 Ans. 



3. A man has 12 sona whose 
ages are in arithmetical pro- 
gression ; the youngest is 2 
years old, and the oldest 35; 
what is the common difl^rence 
in their ages ? Ans. 3 yrs. 



d78« If I give 3 cents for the first lemon, and 11 cents for the lost, and 
4ie common (Unerence in l)ie prices be 2 cents, how many did I buy ? 

The difTerence of the extremes divided by the namber of terms, less 1, 
gfives the common difference (2T7) ; consequently the dtflference of the ex- 
tremes divided by the common diiTereuce, must give the number of terms, 
less 1 (11— 3z=«, and 8-i.2zz4, and 4-f 1=) 6 Ans. Hence, 

in. T%€ first tervnt tht Uut term, and the common difftrenn 
given to find the number df terma. 

Rule.— Divide the difference of the extremes by the common 
4ifibrence, and the quotient, increased by 1, will be the answer. 



2. If the first term of a se- 
ries be 8^ the last 108, and the 
-common difference 5, what is 
tile number of terms ? 

ToB^^-^S^aO, and 20+1= 
21 Ans, 



3. A man on a journey trav- 
elled the first day 5 miles, the 
last day «35 miles, and increas* 
ed his travel each day by 3 
miles ; how many days did ho 
travel? Ans. 11. 



279. If 1 buy 5 lemons, whose prices are in arithmetical progressioi!, 
riving for the first 3 cents, and for the last 11 cents, what do I give for 
me whole ? 

The mean, or avwagp price of the lemons will obviously \>e half wo^ 
between 3 and 11 centszd^ the difierence between 3 and 11 added to 3 is 

ill— 3-7-25=) 7, and 7, the mean price, multiplied by 5, Uie number of 
smons/ equals (7X^=) 3d cents, the answer. Therefore, 

IV. The first and last term^ and the wrndter of terms gioen to 
find the sum of the series^. 

HcTLE. — Multiply half the sum of the extremes by the num- 
ber of terms, and the product will be the sura of the series. 

. 2. How many times does a 
common clock strike in 12 
liours? 



l+V^^Xl^^^Q Ans. 



a Thirteen persons gave 
presents to a poor man m 
arithmetical progression; the 
first gave 2 cents, the last 2G 
(SeHts ; what did they all give ? 

Anli.fl^ 
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^O. A Geometrical Progre$$ion is a series of tmns which increase 
by a coustniit roulliplier, or decrease bjr a constanl divisor, as t, 4, 8, 16,, 
Sz, d:c., increasing v>y the coustaat multiplier, 2, or 27, 9, 3, 1, |-, &.c., dc- 
creasini^ by the constant divisor, 3. The multiplier or divisor, by which the 
series is produced, is called the ratio. 

S81« A person boagfat G brooms, ^xin^ 3 cents for the first, G cents for 
tie second, 12 for the tliird, and so on, doubling' the price to the sixth ; 
what, was the price of the sixth ? or, in other words, if tlic first term of a 
series he 3, the numlier of terms 6, and tlie ratio 2^ what is the last term t ' 

The first terra is 3, the second, 3x2=fi. the third, 6X2=:(3X2X2=:V 
12, the fourth, I2x2=:(3x2x2x2ii:) 24, the fiAh, 24X^=1(3X2X2X2X3 
=)48, andlhesixth,48x2=(3x2x2x2x2x2=) 96. Then IK) cents is 
Ihecost of tlie sixth broom. By examining the above, it will lie seen, that 
t&e ratio is, in tlie production of each term of the series, as many times a 
factor, less om, as the uumiier of terms, and that the first term is always 
em|^oyed oiire as a factor, or, in other words, any term of a geometrical 
senes .3 the. product of the ratio, raise<1 to a power whoso index is one Jess 
thaii the number of the term, multiplied by the first term. 

Note. — \f the second power pf a number, as 2-, be oiolti- 
pKed by the third power, 23, the product is 2^. Thus, 22=;^. 
X2±;:4, and 23z=2x2x2=8, and 8x4=r32=2x2x2x2x2; 
and, generally, the power produced by multiplying one power 
by another is denoted by the simi of the indices of the given 
powers. Hence, in finding tlie higher powers of numbers, we 
may abridge the operation, by employing as factors several of 
the lower powers, whose indices added together will make the 
index of the required power. To find the seventh power of 
% wc may multiply the third and fourth powers toge titer, thus: 
2'=83X2*=8X 16=128. Ans. 

I. Tht first term and ratib given to find any other term. 

Rule. — Find the power of the ratio, whose index is one less 
than the number of the required term, and multiply this power. 
by the first term, the product will be the answer, if tJiy series 
» increasing ; but if it is decreasing, divide the first term by 
the power. 



1. The first term of a ge- 
ometrical series is 5, the 
ratio 3; what is the tenth 
term? 

3l>=a* X8*=^I.X248=: 
19683, and 19683X5==98415 
Ans. 



2. The fjrst tertn of a de- 
creasing series is 1000, the 
ratio 4, and the number of 
terms 5; VfhalL m Uie least 
term? Acs. 3^ 
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S8&. A person bought 6 brooms, giving S cents ibr JIhe first, and 96 
vcents for the last, and the prices form a jgeometrioal series, the ratio of 
"which was 8 ; what was the cost of all the brooms 7 

The price would be the smn of the following series : 

484-96^189 cents, Ans. If the foregoing series be multiplied by the ratio 
2, the product is 6^12r|-24-|48-f^=lSe, whose sum is twice that of 

the first. Now, subtracting the first series from this, the remainder is ISS-^ 

3=s]89=the sum of the first series. Had-^e xatio been other than 2, the 

•^ remainder would have been as n\any tiroes the sum of the series as the ratio, 

-less 1, and the remainder is always the dififm^nce between the first term 

and the product of the last term by the ratio. Hence, 

II. Tht first and last term mid ratio gwen to find the sum of 
ihe series. 

Rule. — Multiply the last tenn by the ratio, and from tbe 
product subtract tiie first term, the remainder divided by tho 
ratio, less 1, will give the sum of th6 series. 



2. The first term of a geo- 
metrical series is 4, theiast;: 
'term 972, and the ratio '^3;/ 
what is the sum of ithe series ?' 



3— 1)972X3-4(=1456 Ans. 

Note. — ^The marks drawn over 
the numbers show, that 4 must be 
taken from the product of 972, bv 3, 
and the remainoer divided by {3— A 
=t) 2. This mark is called a vincu" 
ium. 

3. The extremes o^ a geo- 
metrical progression are 1024 
and 59049, and the ratio li; 
what is the sum of the series ? 

Ans. 175099. 

4. What debt will be dis- 
^char^ed in 12 months, by pay- 
ing fl the first. month, $2 the 



second, 84 the third, and so on, 
each succeeding payment l^ 
ing doable the; last ; and wlutt 
wul be the last payment? 
Ar.a 5 $4095 the debt 
^^' I $2048 last payt. 

5. A gentleman, being ask- 
ed to dispose of a horse, said 
he would sell him on condition 
of having 1 cent for the first 
nul in his shoes, 2 cex^ for 
the second, 4 cents for the 
third, and so on, donbliiig the 
price of every nail to ^ the 
number of nails in his fotur 
shoes ; what was the price of 
tbe horse at that rate^ 

Ans. $42949672:95.. 



888* If a pension of 100 dollars per annum be forborne 6 years, what 
is there due at the end of that time, alloviing compound interest at d pfer 
'Cent. ? 

Whatever the time, it is obvious that the last year's pension will draw 
no interest; it is, therefore, only |^100; the- last but one will draw interest 
one year, amounting to 5^06; the last but two^ interest (compound) for 2 
^rears, amounting to 5112>36: and so on, formmg a geometncal prog<^ 
sion, whose first term is 100, the ratio 1.06, and the sum of this series 
will be the amount due. To find the last t«rm (281) say, 1.065X100=3 
183.82265776, the si xth term; and tb fiad the sum of the series (2^) say, 

183.82266777x1.06—100=41.8619112256; which, di4aed by l.b&^l=:^^, 
•gives 5667.6318576 Ans. or sum due. 
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S84* A sum of money payable every year^ for a number of ^ears. is 
called annuUy. Wheji the payment of au annmty is forborne^ it is saia toi, 
be in arrears. 



1. What is the amount of an an- 
wnty of S40f to continue 5 j^ears, 
■flowing o per cent, compound inter- 
e«l t Ans. 5^1.025. 



2. If 8 yearly rent of $50 be foiy. 
borne 7 years, to what does it amount, 
at 4 per cent, compound interest ? 

Ans. 5394.91.. 



885. Of the vanous subdivisions oC a foot, the following ia. 
one of the most common; 

TABLiB. 

I foot is 12 inches, or primes, (') 1—z 1 foot. 

1 inch « 13 seconds, (*') ^= ^ 

1 second « 12 thirds, (''^J ^ of ^z=: ^ 

1 third « 12 fourths, C'")^ ^ of^ of ^=^^ &c. 
fonmng a decreasing geometrical progression, whose first 
term is 1, and ratio 12. Hence they are called Duodecimals,. 

1^66. How many square feet in a fioor^ 10ft. 4in. long^ 
and 7ft. Sin. wide ? 

Here we wish t9 muUip]^ 10ft. 4' by 
7ft. 8' ; we therefore write them as alt 
the left hand, and multiply 4 by 8=:d29 
but A' being ^ of a foot, and 8^ -^ the 

product is (-^X A=) i% o^ a foot* or 
32'', which reduced gives 2' 8''; put- 
— — - " ting down 8'', we reserve the 2' to be 

T9ft.2' 8" Ans. added to the inches. Multiplying 10ft. by 

8'==^ the product is. (223) fg, to which 
^ being added, we have ^z=6ft. 10'. Next, multiplying 4< 
=>Af by 7=^— 2ft. 4', writing the 4' in the place of inches, 
and reserving the 2ft., we say 7 times 10 are 70, and two add^ 
ed axe 72, which we write under the 6ft., and the sum of 
these partial produoU is 79ft. 2' 8" Ans^ 

NoTS.p-^Wben feet are concerned, the product is of the same denominar 
tlonas the term mttltk||vinr the feet; and when feet are not concerned; thf 
name of the product mA be denoted by the sum of the indices of the tw^ 
factors, or ^liokAi over them. Thus, 40<2"=:8''' Therefore; 



10ft. 4' 
7 8 



6 10 
72 4 



8 
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287. To muUiply a number condsting 'tf ftd^ tne&M, feeondb, 
^c. hy another of the idme kind. 

RuLE^ — ^Write the several terms of the multiplier under the 
corresponding terms of the multi[^cand; then multiply the 
whole multiplicand hy the several terms of the multipher sac- 
cessively, beginning at the right hand^and placing the first term 
of each of the paitial products under its respective multiplier^ 
remembering to carry one for every 12 from a lower to the next 
higher denomination, and the sum of these partial products will 
be the answer, the left hand term being feet, and those towaids 
(he right primes, seconds, &.c. 

This is a very useful rule in measuring wood, boards, &.C., 
f«nd for artificers in finding the contents of their work* 

QUESTIONS FOR PRACTICE. 



2, How much wood in a load 
7h. & long, 4ft. 8^ wide, and 
4ft. high ? 

Ana. 140ft. or 1 eord 12ft. 
Mukipdy the length by the width, 
and thU product by the height. . 

3. How many square feet in 
a board 16ft. 4in. long, and 2ft^ 
Sin. wide ? 

Ans. 43ft. 6in. 6^'. 

4 How many feet in a stock 
of 12 boards 14ft<. Qf long, and 
1ft. 3^ wide ? 

Ans. 217ft. &. 

Note.— -Inches, it will be recol- 
lected, are so many 12tiis of a loot, 
whether the foot is lineal, sqiiare, 
or solid. Gin. in the above answer 
IS A a square fbdt, or 12 square 
jncbes. 

5. What is the content of a 
ceiling 43ft. 2tf long, and 25ft. 
& broad ? 

Ans. 1102ft. icy 6''. 

6. How much wood in a load 
6ft. 7' long, 3ft- 5' high, and 
3ft. & wide ? 

r Ans. 82ft. 5' 8" 4'". 

7. What is the solid content 
of a wall .5.3ft. G' long, 12ft. 3^ 
high, and 2ft. thick ? 

Ans. 1310ft. O'. 



8. How many cords in & pile 
of 4 foot wood, 24ft, long, and 
6ft. 4' high? 

Ans. 4} bords. 

9. How many square yardi 
in the wainscoting of a room 
18ft. long, 16ft. & wide, and 
9ft. IC high? 

Ans. 75yd. dft. &. 

10. How mnch wood in ^ 
cubic pile measurins^ 8ft. on 
every side ? Ans. 4 cords. 

11. How many square feet 
in a platform, wmch is 87 feet 
11 inches long, and 23 feet 9 
inches broad ? 

Ans. 900ft. G' y. 

12. How much wood in a 
load 8ft. 4in^ long, 3ft. 9in. wide, 
and 4ft. 5in. hi^? 

Ans. 138ft. O' ^'^ 

13. How many feet of floor- 
ing in a room which is %ft. 
6in. long, and 23ft. 5in. broad? 

Ans. 667ft. 4f &*. 

14. How many square feet 
ar^ there in a board which is 
15 feet 10 inches long, and 9| 
inches wide ? 

Arts, 12ft. ^Sl «4< ^^ . 
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388. PoMan is a rule by winch the true answer to a cer- 
tain class of questions is discovered by the use of fiilise or sup- 
posed numberB. 

289. Sitpposing A's weto be double that of B't, and B's age triple 
that of C% and the sam or their ages to be 140 years 3 what is the age of 
each? 

Let us soppose C^» age to be 8 years, then, by the question, B's age is 5^ 
limes 8«!24 years, and A's 2 times 24«48, and their sum is (8H-24rf48s)' 
80. Now, as the ratios are the same, both in the true and supposed ages, 
it is evident tbat^the true sum of their ages will have the same ratio to the 
true age of each individual, that the sum of the supposed ages has to the 
soppowd age of each individual, that is, 80 : 8 : : 146 : 12, C's true age ; <»>, 
80 : 24 :: 140 : 42. B's age, or 80 : 48 : : 140 : 84. A's age. This operation, 
is called Singie Positien, and may be expressed as follows : 

990. When, (he result 7uu the same roHo to. Ike supposiHot^ 
that ike given number has to the required one. 

Rui.E.^-Sttppo8e a number, and perform with it the operation 
described in the question. Then, by proportion, as the result' 
of the operation is to the supposed number, so is the given re- 
iiill to toe true mimbe): required. 

4. A vessel has 3^eodlBSf 
.the first will fill it in 1 hour, 
the seeond in 2, the third in 
3 ; in what time will they alT 
;fill it together .?> 

Ans. -^ hour. 
I 5. . A person, after spending 
; j and 4. of bis money, had" 
$60 left; what had he at 
first ? Ans. $144. 

6. What number is that, 
fi'om which,, if 5 be subtract- 
ed,. ^ of the remainder will 
be40.> Ans. 65. 



2. What number is that, 
which, being increased by j^ 
land I itself; will be 125?. 
Then 50 : 24 : : 125 r.60 Ans. 



Bup.24 
i=12 

*=^ 
Restt?t50 



Or by fractions*. 

Let 1« denote the 
required number : 
then 

^zzfj, and 1= 
f;^) 125 (60 Ans. 

(See p. 10^ Miscel.) 
3. What number is that 
trhose 6th part exceeds its 8th 
part by 20 ? Ans. 480. 



II.. ffhen (he ratio betufpen ihe required and the svjfposed nunt' 
ber differs from that of the given number to (he required one, 

291, Rule. — ^Take any two numbers, and proceed with 
each according to the condition of the question, noting the 
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errcyiB. Maltiplj the first suppoeed number by the laat eitor^ 
and the last stipposed number by the first erroi: ; and if the er- 
lOrs be alike (ibat is, both too ffreat or both too small), divide 
tiie difference of the products by the difference of the errors f 
but if ufdUce, divide the sum of the products by tbo sum of the 
errors, and the quotient will^ be the answer. 

NOTS. — ^This rule is founded on Uie supposition that the first error is tO' 
the second, as the difference between the true^and first supposed is to ik% 
difference between the true and second supposed^ number ; when that is not 
the case^ the exact answer to the question canqoi be found by. this ruJe. 

7. There is a fish, whose head is IQ- inches long,, his tail is 
as long as his head, and half the length of his body,, and his 
body is as long as, his head and tail both ; what is the length of 
the fish? 

Suppose the fish to be 40 inches long, then 



40 

bodyjzr. . . . , 20 
tail i of J-f 10=30 
head 10= .... 10 

50 

1st error ..... 10 



Again sup. 60 

4= 30 

i of i+lft=25 
10=10 

65 

2d error . * . 5 



40 10 

X 

60 5 
10 40 



600 
200 



200 



10-^5=35) 400(80 in. Ana. 
40 





The above operation is called Double Position. The above question, 
and most others oelonging to this rule, may be solved by fractions, tnus : 

The body=i of the whole length; the tail=i of J+10=} 
+10, and the head 10 : then j|+i4-10-j-10=the length ; but 
i-f i=i, and J— 1=^10-1-10=20 m. and 20X4=80 in. Ans. 



2. What number is that 
which being increased by its 
4, its \ and 5 more, will be 
doubled? Ans. 20. 

3. A gentleman has 2 hors- 
-^ es, and a saddle worth $50 ; 

if the saddle be put on the 
first horse, his value will be 
11* 



double that of the second ; but 
if it be put on the second, his 
value will be triple that of the 
first ; what is the value of each 
horse ? 

An& 1st horse, $30, 2d, $40 
4. A and B lay out equal 
sha^res in trade: A gains $126, 



ipiM^^^^^^P< 



p^^^^^^^rv^ ■ ■• ' m 9^r^^^ 



126 
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and B loeei $87, then A's 
money is double that of B ; 
what did each lay oat? 

Ans. $300. 

$• A and B have both the 

same income ; A saves one 

fifUi of his yearly, but B, by 

spending $50 pe^ annum mote 



than A, at the end of 4 yeais 
finds himself $100 in debt; 
what is their income, and what 
do they spend per annum ? 
Ans. $125 their inc. per ami. 
A spends $100 r^ 
B spends $150 \ ^^^ ^^' 



S9S. Penmutation of Quantities is a rule, ^lich enables as to deter- 
mine how nanv different ways the order or position of any given number 
of things may be varied. 

M8. 1. How many changes may be made of the letters in the word 
and? 

The letter a can alone have only one position, a, denoted by 1, a nnd n 
can have two positions, an and raa, denoted by 1x2=^. The three lette^r?, 
a, n, and d, can, any two of thenr, leaving^ out the third, have tv»-o changei^ 
1X2, consec|uent]y when the third is taken in, there will be 1x2X^=0 
changes, which may be thus expressed : andf adn, ndoj nad, dan and dna, 
and me same may be shown of any number of things. Hence, 

2d4. To find the number of permtUaiions fhoU can be made of a 
giveti number of different things. 

Rule. — Multiply all the terms of the natural series of num- 
bers from 1 up to the given number, continually together, and 
the last product will be the answer required. 



ft. How many days can 7 
persons be placed in a differ- 
ent position at dinner ? 5040. 

3. How many changes may 
be rung on 6 bells ? 

Ans. 720. 

4. How many changes can 
be made in the position of the 
8 notes of music 7 

Ans. 40320. 



5. How many changes may 
be rung on 12 bells, and how 
long would they be in ringing, 
supposing 10 changes to be 
rung in one minute, and the 
year to consist of 365 days, 5 
hours and 49 minutes ? 

Ans. 479001600 changes, 
and 91 years, 26d. 22h. 41m. 
time. 
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295. The reductioQ of Tulgftr- fractions to decimalfl (139y 
present? two cases, one in which the op^ation is terminated, 
as 1=0^5, and the other in which it does not terminate, 
as A-=!Oi2737!27, &c. In fractions of this Itst kind, whose 
decimal value eannot be exactly found, it will be observed 
that the same fi^rures return perioAcally in the same order. 
Hence they have been denominated periodical decimalt, 

296. Smce in the reduction of a vulgar fraction to a 
decimal) there can be no remainder in the successive di- 
visions, except in one of the series of the numbers, 1, 2, 3^ 
&c. up to the divisor, when the number of divisions exceeds 
that of this series, some one of the former remaindepi must 
recur, and consequently the partial dividends must return in 

the same order. The fraction ^z=:0^3394~* ^^^ ^® ^^^^ 
figure is repeated continually ; it is therefore called a singU 
repetencL When two or more figures are repeated, as 
0J2727-|. (295), or 324324, it is called a compound repeUruL 
A Single repetend is denoted by a dot over the repeating 

figure, as 0.3, and a compound repetend by a dot over the 
nrst and last of the repeating figures, as 0324324« 

297. The fractions which have 1 for a numerator, and any 
number of 9's for the denominator, can have no significant 
figure in their periods except 1. 

Thus 1=0.1111+. ^y=0.01010-f . ^=0.001001001. 

This fact enables us easily to ascertain the vulgar fraction 
from which a periodical decimal is derived. As the 0.1111.+ 

is tiie developement of ^, 0.22-J-z=|, 0.3=i:J, &c. 

Again, as 0.010101, or 0.01, is the developement of ^, 

0.02z=:^, and so on, and in like manner of ^^, &c. Hence, 

298. To reduce aperiodiccd^ or circulating decimal, to a vtd^ 
gar fraction. 

Rule. — ^Write down one period for a numerator, and as many 
nines for a denominator as the number of figures in a period of 
the decimal. 



tas 



Bfivisw; 



1. What w the vd^ fittc- 

aenof0.i8? 



• ♦ 



%, Eeduce 0.73 to a vulgar 
fraetion. Ana. i<}='A^ 

3» Reduce 0^ to the form 
of a vulgar fractiosu 

• 

Here OS k 8 taatha, and 3 
k 3 9th8z=i ef 1 lOth, or 1 
30th; then A+A=H+A 
=1:^ Ana* 



4. Reduce 375463 to the 
foim of a vulgar firaetion. 



5. Reduce Oji69236 to the 

ibim of a vulgar fraction. 

Ans. -1^. 

6. What vulgar fractioa is 
equal to 0.13^ ? 

9 X 13-f-S=135r=numeFator. 
900rz4enoitiinator* 

.0.138=^Jr=JV. Ane- 

7. What vulgar fraction is- 

equal to 0.5^? Ana. ^ 

8. What is the least vulgar^ 

fraction equal Uy 0.5935 ? 

Ana. j^' 

9. What finite number ia- 
equal to 31.63? An8.31|f. 



RETIEW. 



1. MThat is an Aritbmetica} Pro- 
gressioD? When is the series as- 
cending? When descending ? What 
is meant by the extremes? The 
means? When the first and last 
terms are given, how do you find 
the common difference ? How the 
number of tenns? How the sum 
ef the series ? 

2. What is a Geometrical Pro- 
gression? What is an ascendiaG[ 
series ? What a descending ? 
What is the ratio ? When the hrst 
term and llie ratio are ^ven, how 
do you find any other term ? When 
the first and last term and the ratio 
are given, how do you find the sum 
»f the series? 

3. What is annuity ? When is 
it in arrears ? What does an aimu- 
ity at compound interest form ? 
How do you find the amoimt of an 
annuity at compound interest ?. 



4. What is the common division- 
of a foot? What are these called? 
What kind of series do these frac- 
tions fonn ? What is the ratio ? 
What is the rule for the multiplica-- 
tion of duodecimals ? How are all 
denominations less than a foot to be 
regarded ? 

5. What is Position ? What do«i 
it suppose when single? When 
double ? What kind of questions 
may be solved by the former ? by 
the latter ? 

6. What is meant by the permu- 
tation of quantities ? How do you 
find the number of permutations ? 
Explain the reason. 

7. What is meant by a periodical 
decimal ? By a single repetend ? 
By a compound repetend ? How is 
a repetend denoted ? How is a pe- 
riodical decimal changed to an. 
equivalent vulgar fraction ?.. 



^ 



PAST lU^ 

PRACTICAL EXERCISES 



SEOTIDH I. 

St?c)i«ti0f of €utvtntUu* 

299. In £13^ how many dollars, cento and mills ? 

Now, as the poand has diflS^rent values in different places,, 
the amount in Federal- Money will vary according to those 
values. In England, tl=:4s.. 6d.=tf.56.-;-£>ji^ — f>0iB5, an^ 
there £13t=X3-r0f225c=:$57J777. In Canada, 81=5aj=^ 
=:£Oi35, and there £13=13-rOJ25=$52. lor New Enffland, 
$li=6s.=£^y=£0.30,, and there, £ldL=I3-fa:a=94ad3a In 
New Y^rk, $l=8s.=:J5j=£0.4, and there, £13=13-r0.4= 
32.50. In Pennsylvania, $1=78. 6d=:7.5a.=£^y^P=£0.375, 
and^ere, £ia=a3-H).375=r$34.666. And in Georgia, $1=. 

4s.8d^=:4.6ifs=£^^=:£0i233a-(-,aBd there, £ia=ia^J233£r 
=$55,722. 

300. In £16 78. 8d. 2qr;,.how many ddlars, cento and mills ? 

Before dividing the pounds, as above, 7s. 8d. 2qr., must be re- 
duced to a decimal' of a pound, and annexed to £16. This may 
be done by Art 143, or. by inspection, thus, shillinffs being 
20ths of a pound, every 2s. will be 1 tenth of a pound: there- 
fore write half the even number of shillings for the tenths — 
£0.3. One shilling beidg 1 20tfa=£0.05; hence,, for the odd 
shilling we write £OjQSi Farthings are- 960th8 of a pound, 
and ir960ths be increased by their &th part, they are lOOOths. 
Hence 8d.2qr.(=d34qr.-|-lb= £0.035; and 16^.34^.05+0.035 
=£16.385, which, divided as in the preceding example, giv^ 
for English currency, $72,822, Can. $6iSI.54, N. Y. $40,962, &c. 
Hence, 

301. 7b change wmnda^ MlingSf pence and farthings to- 
Federal Maney^ and the reverse. 

Rule. — ^Reduce the shillings, &c. to the decimal of a pound ; 
then, if it is English currency, divide by 0.225 ; if Canada, hy 
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OJK; if N. E^by 0^; if N.Y^ by 0.4; if Penn., by 0.375, and 

if Geor^ by 0S& ; — ^the quotient will be their value in dollarsy^ 
cents and mills. And to change Federal Money into the above 
currencies, mtdtiply it by the preceding deciioilB, and the prod- 
uct will be the answer in pounds and decimal parts. 



3. In £91, how many dol- 
lara? £91 £.=9404.444. 
Can. $364. N. £., $303.33a 
N. Y. $227^, &c. Ans. 

4. Reduce £125, N. E. to 
Federal Money. 

Ans. $416,666. 

5. Change $100 to each of 
the foregoing currencies. 

$100=£2310b. £ng=jra5 
Can=£30 N. £=£40 N. Y. 
=£37 lOs. Penn. 
' 6. In $1111.111, how nmny 
pounds, shillings, pence and 
farthings? 

A*c S ^£333 6* 8d. N. E. 

^^^ I £444 88. lOJd. N. Y. 

7. In £1 Is. lOid. N. £., 
how many dollars ? 

Ans. $a646. 

8. In £1 Is. lOJd. N. Y., 
how many dollars ? 

Ans. $2,735. 



9. Reduce £25 15s. N. R^ 
to Federal Money. 

Ans. $85,833. ^ 

10. In £S2r 17s. SJd. N.E.^ 
how many dollars, cents and 
mills? 

AuB.$759 67ets.3m. 

11. In $1,612, now many 
shillings, pence and farthings? 

S ^- 3^ ^- ^ 
'• J 12s. lOJd. N. Y. 

12. Reduce £33 13b. N, Y., 
to Federal Money. 

Ans.$84.125w 

la In £1 Is. lOid. Penn.,, 
how many dollars ? 

Ans. $2,917. 

14. In £1 Is. lOid. Can.^ 
hq;w many dollars ? 

Ans. $4,376. 



Ans. 



302. The following rules, founded on the relative value of 
the several currencies, may sometimes be of use :*- 

To change Eng. currency to N. £. add ^, N. £. to N. Yc 
add 4, N. Y. to N. £. subtract ^, N. E. to Penn. add ^ If emu 
to N. £; subtract {, N. Y. to Penn. subtract J^, Fenn. to N. 
Y. add ^, N. £. to Can. subtract ^ Can. to N. E. add ^ &c. 



15. In $255,406, how many 
pounds, shillings, pence and 
farthings? 

r£76 12s.6d.N.E. 
£102 38.3d.N.Y. 



Ans.' 



£95 



I £63 



15s. 



.6Ad. 



Penn. 
Can. 



16. Change £240 ISs. Nl 
£. to the several other cur- 



rencies. 



An8.< 



r£321 Os.Od.N.Y. 
£300 18s. 9<1. Penik 



£200 12s. 6d. Can. 



(^5802.50 Fed. 



508. 
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808. Of the naoit common gold and silver coins, contaimng thnr weigfat 
fineness, and intrinsic value in Federal Money. 



Conntiy. | 


Names of coins. 


Weight. 


Fineness. | 


Vahic. 




GOLD COINS. > 


Grs. 


Car. 


Grs. 


Dolls. 


U. Slates. 


Eagle. 

H Jf Eagle. 

Quarter Eagle. 


270. 


22 




10.000 


u u 


135. 


22 




5.000 


u it 


67.5 


22 




2.50 


Englana 


Guinea. 


129.44 


22 




4.666 


** i» 


Half Guinea. 


64.72 


22 




2.333 


tt a 


. 7s. piece. 


4^.15 


22 




lJi56 


France. 


Louis. d'or (old). 
Louis d'or (new). 


125.61 


21 


2A 


4.440 


tt u 


117.66 


21 


2A 


4.171 


tt tt 

i 


Napoleon. 


199.25 


21 


0.8 


7.061 


Spain. 


Pistole (old). 


104.62 


22 




3.773 


« tt 


Pistole (new). 


104^62 


22 


2 


3.686 


Germany. 


Ducat. 


53.86 


23 


^ 


2.088 


Austria. 


Souvrain. 


86.50 


22 


w 


3.074 


Fortuffal. 

r 


JoanesO;. 


221.40 


u 




7.981 


New Crusade. 


16.57 


21 


OJ 


0.556 




SILVER COINS. 




oz. 


pwt. 


. 


fj. States. 


DoHar. 


416. 


10 


14 


1.000 


tt tt 


Half Dollar. 


208. 


10 


14 


0.500 


tt It 


Quarter PoUar. 


104. 


10 


U 


0.250 


tt tt 


Dime. 


41.6 


10 


14 


0.100 


England. 


Crown. 


4fi4.60 
S2.25 


11 


2 


1.111 


tt tt 


Half Crown. 


11 


2 


0.556 


u tt 


ShiUiog. 


92:90 


11 


% 


0.222 


France. 


Crown. . 


461.62 


10 


171 


1.06 


tt tt 


5 franc piece. 


386.18 


10 


16 


0.898 


Spain. 


Dollar (old). 


418.47 


11 





0.991 : 


Dollar (new). 


418.47 


!<>-- 


^15 


,0.972 


Germany. 


Riz Dollar (con.). 


450.90 


IOS3J 


1.037 


it tt 


Florin (do.). 
Rix Do), (eonv.). 


225.45 


10 


13 


0.519 


tt tt 


432.93 


10 




0.926 


tt tt 


Florin (do-j. 


216.46 


10 




0.463 


Portugal. 


New Crusade. 


265.68 


10 


16 


0.615 


Holland. 


Ducatoon. 


504.20 


11 


6 


1.922 


tt it 


Gilder, or flor. 


162.70 


10 


111 


0.375 


tt tt 


Rix dollar. 


443.80 


10 


1.009 


tt 4- 


Goldgilder. 


301.90 


8 


6 


0.602 



NoTZ.*»The current values of several of the above coins differ somewhat 
^m theur mtrmsic value, as expressed in the table 



SECTIOJf II. 



MENSURATION. 



t 



0. ^len»titatfon of Siupttntkn. 

804. The area of a figure is the space contused withm the bounds a^ 
its nirikee, without an^y regard to thickness, and is estunated b^ the niunoer 
of squares contained in the same ; the side of those squares being either an 
indi, a foot, a yard, a rod, &c. Hence the area is said to be so many 
•quare inches, square feet, square yards, or square rods, &c. 

305. Tajind ihe area of a parMdogram (65), ufhdher U he 
■a square, a rectangle, a rhombus, or* a rhomboid. 

RfjhEs — ^Multiply the lenfftfa by the breadth, or perpendicular 
lieight, and the product will be the area. 



1. What is the area of k. 
•quare whose side is 5 feet? 



5 

5 



-^ 5 
Am. 25it 



1 1 1 


1 \ 




1 1 ] 




1 1 i 1 


1 



% What is the area of a 
rectangle, whose length is 9, 
and breadth 4ft ? Ans. 96ft. 



3. What is the area of a 
rhombus, whose length is 12 
rods, and perpendicular height 
4 ? Ans. 48 rods. 

4. What is the area of a 
rhomboid 24 inches long, and 
8 wide? 

Ans. 192 inches. 

5. How many acres in a 
rectangi]dar piece of ground, 
56 rods long, and 26 wide ? 

56x26-7-160=5^ Ans. 



306. To find ihe area of a triangle, (64) 

RiTLE 1.— Multiply the base by half the perpendicular height, 
and tae product will be the area. 

Rule 2. — ^If the three sides only are given, add these together 
and take half the sum ; from the half sum subtract each side 
aeparately ; multiply the half sum and the three remainders 
continually together, and the square root of the last product 
will be the area of tiie trianffle. 



f I . J »■ 
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1. How many square feet 
in a triangle, whose base is 40 
feet, and height 30 feet ? 

40 base. 

15=^ perpend, height 

900 
40 

600 feet Ans. 

2. The base of a triangle is 
6Si5 chains, and its height 5.20 
chains ; what is its area ? 

Ans. 16i25 square chains. 



3. What is the area of a 
triangle, whose three sides are 
13, 14 and 15 feet ? 

' and 42-f2=dl=:half sum. 
21 21 21 

13 14 15and2lX6X7X 

[8=7056. 

rem. 8 7 6 



Then 70561^=84 feet, Ans. 

4. The three sides of a tri- 
angle are 16, 11 and 10 rods ; 
what is the area ? 

Ans. 54J299 rods. 



307. Ta Jmd ike area ^ a irapezoitL {65) 

Rule. — ^l^iultiply half the sum of the two parallel sides by the 
peipendicolar distance between them, and the product wiU be 
the area. 



1. One of the two parallel 
sides of a trapezoid is 7.5 
cluuro, and tiie other 12i25, 
and the perpendicidar distance 
between them is 15.4 chains ; 
what is the area ? 
VU25 
7-5 



2)16.75 

9.875 
15.4 

39500 
49375 
9675 



152.0750 sq. chains. Ans. 



2. How many square feel 
in a plank 12 feet 6 inches 
lonff, and at one end, 1 fool a 
and 3 inehes, and, at the othei)s» 
11 inches wide? A 

An8.13^fbet fy 

he 

3. What is the area of ^d 
piece of land 30 rods long 
and 20 rods wide at one end^t 
and 18 rods at the other ? pO 

Ans. 570 rods^ \q 

3S 

4. What is the area of a/ 
hall 32 feet long, and 92 feer^- 
wide at one end, and 20 at tha> 
other ? Abs. 6?2^^|iiet ''*' 



308. Jhfnd Ut/t area ^ a ircfesdumy pr an irregular p^I^fgotk 

< '. 

RuLS. — Divide it into triangles, and then £nd the area of 
tiiese triangles by Art 306, and add them together. \ ' 

12 



-V 



J I u m'i-' r 
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1. A trapezium is divided 
into two tria^gles, by a diago- 
nal 42 rods long, and the per- 
pendiculars let fall from the 
opposite angles of the two tri- 
angles, are 18 rods and 16 rods ; 
what is the area of the trape- 
zium? 
42 42 336 

9. 8 378 

378 336 714 rods, Ans. 



2. What is the area of a 
trapezium whose diagonal is 
108i feet, and the perpendicu- 
lars 56i and 60| feet ? 

Ans. 6347i feet 

3. How many square yurds 
in a trapezium whose diagonal 
is 65 feet, and the perpendicu- 
lars let fall upon it 28 and 
33.5 feet ? 

An^. 222^ yds. 



309. To find the diameter and circumference of a circle^ either 
from (he other. (67) 

Rule 1. — As 7 is to 22, so is the diameter td the circumfer- 
^ ence, ahd as 22 is to 7, so is the circumference to the diameter. 

Ii RuLi: 2. — ^As 113 is to 355, so is the diameter to the circtim- 
ference, and as 355 is to 113, so is the circumference to the di- 
ameter. 

^ RrLE 3. — As 1 is to 3.1416, so is the diameter to the circum- 
f^erence, and as 3.1416 is to 1, so is the circumference to^ th« 
diameter. 

1. What is the circumfer- 
Anince of a circle whose diame- 
>er>isJ4 feet? ' 

i By Rule 1. 

} As 7 : 22 : : 14 : 44, Ans. 
By Rule 2. 



8 
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As 113 : 365 : : 14 : 43|}4, Ans. 
By Rule 3. 
•"* As 1 : 3.1416 : : 14 : 43.9824, Ans. 

2. Supposing the diameter 
. of the earth to be 7958 miles, 
;' what is its circumference ? 



3. What is the diameter of 
a circle whose circumference 
is 50 rods ? 

'By Rule 1. 
As 22:7:: 50 -.15.9090, Ans, 
By Rule 2. 
As 355 : 113 : : 50 : 15.9155, Ans. 

By Rhic 3. 
As 3.1416 : 1 : : 50 : 15.9156, Ans. ^' 

4. Supposing the circumfer- 
ence of the earth to be 25000 
miles, what is its diameter ? 

Ans. 79571 nearly. 



C 

i 



Ans. 25000.8523 miles. 

310. To find the area of a circle. 

Rule. — Multiply half^ the circumference by half the diame- 
ter,— or the square of the diameter by .7854, — or the square of 
the circumference by ,07958,— the product will be the €irea. 
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I. What is the area of a 
circle whose diameter is 7, and 
circumference 22 feet ? 
ll=i circumference. 
3.5=^ diameter. 



55 
33 



38.5 feet, Ans. 
2. What is the area of a cir- 
cle whose diameter is 1, and 
circumference 3.1416 ? 

Ans. .7854. 



3. What is the area of a cir- 
cle whose diameter is 10 rods^ 
and.^jircumferencc 31.416? 

Ans. 78.54 rods. 

4. How many square chains 
in a circular field, whose cir- 
cumference is 44 chains, and 
diameter 14 ? 

Ans. 154 chains. 

5. How many square feet in 
a circle whose circumference 
is 63 feet? 

Ans. 315 feet 



311. The area of a circle given to find (he diameter and ctr- 
cun^erence. 

Rule 1. — Divide the area by .7854, and the square root of 
the quotient will be the diameter. 

2. Divide the area by .07958, and the square root of the quo- ' 
tient will be the circumference. 



1. What is the diameter of a 
circle whose area is 154 rods ? 

7854 ) 154.0000 ( m ( 14 rods. 
7854 1 



75465 24)96 
70686 96 



47740 
47124 

616 



2. The area of a circle is 
78.5 feet ; what is its circum- 
ference ? Ans. 31.4 feet. 



3. I demand the length of a 
rope to be tied to a horse's neck^ 
that he may graze upon 7854 
square feet of new feed every 
day, for 4 days, one end of the 
rope being each day fastened 
to the same stake. 

1st circle contains 7854 feet 
—.7854=10000, and Vl^^OOO 
=100 diam. -^-2=50 feet, the 
Ist ro^e ; 2d circle contains 
15708-^7854=20000, and V 
20000=141 iJ, or 70i feet, sec- 
ond rope, &c. ^ 

1st rope 60 feet. 

2d " 701 feel. 

3d " Selfeet. 

4th " 100 feet. 



Am. 



312. To find the area of an ovalj or ellipsis. 

Rule. — Multiply the longest and shortest diameters together, 
and the product by .7854 ; the last product will be the area . 



1 
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nnffsmukno^ of solids. 



sis-sie. 



1. What is the area of an 
0¥al, whose longfest diameter 
18 5 feety and shorteat 4 fe^t ? 

5X4X.7854=15.708ft. Ans. 



2. What is the area of an 
oval whose longest diameter is 
21, and shortest 17 ?. 

Ans. 280^78. 



313. Jhjind iht wrta^ or surface^ of a globe or sphere, 

RuLE.'i^Multiply the circumference hy the diameter, and the 
product will be the area. 



1. How many square feet in 
the surface of a globe whose 
diameter is 14 inches, and cir- 
cumference 44 ? 

44X14=3616, Ans. 

2. How many square miles 
in the earth's surface, its cir- 
cumference being 25000, and 
its diameter 79571 miles ? 

Ans. 198943750. 



3. What is the area of the 
surface of a cannon shot, 
whose diameter is 1 inch ? 

Ans. 3.1416 inches. 

4. How many square inches 
in the surface of an 18 inch 
artificial globe? 

Ans. 1017.8784. 



g. Mtnunvumn of SoUir». 

814. Mensuration of Solids tesuibes to determine the spaces included 
by contig^oos surfaces, and the sum of the measures of these includine^ 
surfaces is the wh(rie surface of the body. The meiisure of a solid is cal^ 
ed its sdidity, cwacity, content, or volume. The content is estimated by 
the number of cubes, whose sides are inches, or feet, or yards, d&c. con- 
t^ed in die body. 

315. Ih find ike solidity of a cube. (254) 

RuLS. — Cube one of its sides, that is, multiply the side by 
itself, and that product by the side again, and the last product 
will be the answer. 



1. If the length of the side 
of a cube be ^ feet, what is 
Us solidity ? 

22X22X22=10648, Ans. 



2. How many cubic inches 
in a cube whose side is 24 
inches P 

Ans. 13824. 



316. To find the solidity of a paraUelopipedoru (69) 

Rule. — Multiply the length b^ the breadth, and that product 
by the depth ; the last product will be the answer. 
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1. What ifl the content of a 
paraUelopipedon whose length 
IS 6 feet, its breadth 2i feet, 
and its depth 1| feet? 

feet. 



3. How many feet in a stick 
of hewn timber 30 feet long, 
9 inches broad, and 6 inches 
thick? 

Ans. Hi feet 



317. To Jind Ihe side of the largest stick of timber thai can 
he heum from a round l0g^. 

Rule. — Extract the square root of twice the square of the 
semidiameter at the smallest end for the side of the stick whea 
squared. 



1. The diameter of a round 
log at its smallest end is 16 
iacjbes ; what will be the side 
of the largest squared stick of 
timber that can be hewed from 
it.? 



2.' The diameter at the 
smallest end being 24 inches, 
how large square will the stick 
of timber hew ? 

Ans. 16.97 in. 



V^X8X2=11.31 in. Ans. 

318. To Jind (he solidity of aprism^ or cylinder. 

Rule. — ^Multiply the area of the end by the length of the 
prism, for the content. 



1. What is the content of a 
triangul^ prism, the area of 
whose end is 2.7 feet, and 
whose length is 12 feet ? 
2.7X 12=32.4 ft. Ans. 



2. What number of cubic 
feet in a round stick of timber 
whose diameter is 18 inches, 
and length 20 feet ? 

Ans. 35.34a 



319. To Jind the solidity of a pyramid, or cone. 

Rule. — ^Multiply the area of the base by the height, and otoe 
third of the product will be the content 

1. What is the content of 2. What is' the content of a 
a cone whose height is 12^ 
feet, and tbo diameter of the 
base 2i feet ? , 

and 6 J x -7854 x 12^-5-3= 
20.453125, Ans. 
12 • 



triangular pyramid, its height 
being 14jI feet, and the sides 
of its boie being 5, 6 and 7 
feet? Ans. 71.035-h 
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320. To find Ihe aoUdily oj a ^ph^rt,* .. 

RtTLE. — ^Multiply the cube of the diameter by .5236^ or rmlt^ 
tiply the square of the diameter by one 6th of the circumferencet 



1. What is the content of a 
sphere whose diameter is 12 
inches ? 12Xl2xl2x.5236 
=904.7808, Ans. 



2. What is the sbli^d dioBtent 
of the earth, its circumferene^ 
being 25000 miles ? 

Ans. 26385814912 mil£& 



82 !• Guaging teaches to .measure all kinds of vessels, as. pipes, 
hogsheads, barrels, ^c. 

Rule. — To the square of the bung diameter add the sqoare 
of the head diameter ; multiply the sum by the length, and the 
product by .0014 for ale gallons, or by .0017 for wine galloBs. 

1. What is the content of a 
cask, whose length is 40 inch- 
es, and its diameters 24 and 32 
inches ? 

d2x 32-f a4x 24x4O=s=64D0O, Ans. 
64000X .0014=89.6 a. gal.. Ans. 
64000X .0017=108.8 w. gal., Ans. 



2. What is the content of a 
cask whose length is 20 inch- 
es, and diameters .12 and 16? 

.2 a. gal. 

.6 w. gftL 



Ans. I J3 ^ 



SECTION III. 



PHILOSOPHICAL MATTERS. 

0^ 0f m iFaU of ?^rati|? m'iHtu. 

833 • Heavy Bodies near the surface of the earth, fall one foot the first 
qtUUter of a second, three feet the second quarter, five feet the third quar* 
^, and seven feet the fourth quarter, equal to 16 feet the first second* 
The velocities acquired by falling bodies, are in prop<Nrti<Hi to the squares 
bf the times in which they fhll ; Uiat is, if 3 bullets be dropped at the same 
dme, and the first be stopped at. the end of the first second, the second at 
the cmd of the second, and the third at the end of the third, the 6rst will 
have fallen 16 feet, the second (2x2^^) four times 16, equal .to54j and 
iie tliird (3x3=9) ^i^^^ ^mes 16, equal to 1^ feet^^and so on. Or, if 16 

* The surface of a sphere i^ found by muUiplying iu diameter by its 
ftircumfevouce 
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fo^t be mulUpfied by^ so many of the odd numbers , beginnitig at 1, as jthere 
are seconds in the given time, these several productfl will be the spaces 
Passed tHrough in each of t^ several seconds^ and their fom will be the 
whole distance fallen. 



d^ The ve&>€% given to find (he tpmu fatten through. 

Rule. — Divide the velocity in feet by .8, imd the squaie of 
the quotient isill he the space fallen through to acquire that 
velocity. 



1. From what height must 
a body fall to acquire the ve- 
locity of a cannon ball, which 
iff •about 660 feet per second ? 
.•66(H-8=i:«3.5, and 8a.5X 

€2.5=:806.25ft.=l^ miles, 
Ans. 



2. From what height most 
a body fall to acquire a veloci- 
ty of 1200 feet per second ? 
Ans 22500 feet 



; 324. Th^ time given to find i^e space faUen through. 

Rule. — ^Multiply the time in seconds by 4, and the square of 
the product will be the space fallen through in the given tinpte. 



1. How many feet will a 
body fall in five seconds ? • 

5X4=20, and 20x20=400 
feeft, Ans. 

2. A stone, dropped into a 
well, readied the bottom m & 
seconds ; what was its depth ? 

3X4=12, and 12X12^=144 
feet, Ans. 



3. Ascending bodies are re- 
tarded in the same ratio that 
descending bodies are acceler- 
ated ; therefore, if a ball, fired 
upwards, return to the eailh 
in 16 seconds, how high did it 
ascend ? The ball being half 
the time, or 8 seconds, in its 
ascent: therefore 8X4=32, 
and 32X32;=1024fk., Ans. 



325. The vdocUy per second given to find the time* 

Rule. — ^Divide the given velocity by 8, and one fou:^ part 
of the quotient will be 3ie answer. 



Ik How long most a body 
he falling to acquire a velocity 
of 160 feet per second ? 

16(H-8=i20, and 20^^-4=5 
seconds, Ans. 



2. How long must a body be 
falling to acquire a velocity of 
400 rcet per second ? 

Ans^ 12j| secoiidB, 
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oir tuz tJLLL or HJBAvr bodies. siB^^^ga^, 



396. Jl^e space given to find the tme (he body has been /aUing, 

RuL£. — Divide the square root of the space fallen through 
by 4, and the quotient will bo the time. 

' 2. In how many seconds will 
a bullet fall through a space of 
11025 feet? 

Ans. 26i seconds. 



1. In how many seconds will 
a body fall 400 feet ? 

^400=20, and 20-r4=5 
seconds, Ans. 



327. 7V> find the velocity per second, mih which a body unit 
hegin to descend at any distance fi^om, the earth^s surface. 

' Rule. — As the square of the earth's semi*diameter is to 16 
feet, so is the square of any other distance from the earth's cen* 
tre, inversely, to the velocity with which it begins to descend 
per second. 

1. Admitdngthesemi-diame- I 2. How high above the 
ter of the eartli to be 4000 | earth's surface must a ball be 
miles, with what velocity per raised, to begin to descend 
second will a body begin to with a velocity of 4 feet ^r 
descend, if raised 4000 miles second ? 
above the earth's surface ? Ans. 4000 mites. 

As 4000X4000 : 16 : : 8000 
X8000 : 4 feet, Ans. 

328. To find the velocity acquired hy afaUing body, per second, 
at the end of any given period of time. 

Rule. — Multiply the perpendicular space fallen through by 
64, and the square root of the product is th© velocity required. 



1. What velocity per second 
does a l>all acquire by falling 
225 feet? 

225X64=14400, and 
\/14400=:120, Ans. 



2. If a ball fall 484 feet in 
5i seconds, with what velocity 
will it strike ? 

Ans. 176. 



329. The velocity with which a body strikes given to find Que 
space fallen through. 

Rule. — Divide the square of the velocity by M, and the 
quotient will be the space required. 

1. If a ball strike the ground i 2. Tf a stream move with a 
with a velocity of 56 feet per velocity of 12.649 feet per 
second, from what height did second, what is its perpendicu- 
it fall ? lar fall ? 

56x5(H-64=49 feet, Ans. Ans. 2i fbet 



or PSNDtTLfTMS. 1 4i 

330. To find thefitnst tcUh teku^ a falling hodg toUl strike. 

Rule. — Multiply its weight by its velocity, and tlie product 
will be the force. 



1. If a rammer for driving 
-piles, weighing 4500 pounds, 
iail through the space of 10 feet, 
with what force will it strike ? 
V10X64=S5.3i=:velocity, and 
25.dX4500t=:lld8501b. Ans. 



2. With what force will a 
421b. cannon ball strike, drop- 
ped from a height of 225 feet ? 
Ans. 50401b. 



'831. The time of a vibration, in a cycloid, is to the time of a heavy 
body^s descent throogfa half its length as the circumference of /a circle to 
its diameter^ therefore to find the lengUi of a pcndulam vibrating seconds, 
since a falling body descends 193.5 inches m the first secona, say, as 
^.14)6X3.H16 : IXl : : 193.5.19.6 inches^^ the length of the penduhim, 
and ld^X^!2=39.2 inches, the length. 

332. To find the length of a pendulum that unU swing an^ 
given time. 

fluLE. — Multiply the square of the time in seconds, by 39.2, 
Bnd the product will be the lengfCh required in inches. 

1. What are the lengths of three pendulums, which will swing 
respectively i seconds, seconds, and two seconds ? 

.5 X •5X39.2=9.8 in. for ^ seconds. } 
lXlX39.2=9e.2in. for seconds. VAns. 
2x2X39.2=:15aabi. for 2 seconds. > 

2. What is the length of a pendulum, which vibrates 4 times 
in a second ? J25X*^X3d*2^=d.42 inches, Ans. 

3. Required the lengths of 2 pendulums, which will respec- 
tively swing minutes and hours ? 

60x60x39.2t=141120in.:=2m. 1200 feet ? . 
3600x3600x39jfc=508032000t=8018m. 960 feet J ^°*'- 



383. Thfind the Ihne which apendulwn of a given length triQ 
swing. 

RuLB^ — ^Divide the given lenj^ by 39J3; and the squa^ root 
of the quotient will be the time in seconds. 

1. In what tune will a pendnlom 9.8 inches in lei^rfh vibrate ? 

V^.8-r39.2^=:^<M( ^«MiKsi«j^ k^sw 
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2. I observed that while a ball was falling from the top of a 
steeple, a pendulum 2.45 inches long , made 10 vib rations ; what 
was the height of the steeple ? v2.45-^'j.-2= 25s. and .25 X. 
10=2.5s. ; then 2.5X4=10, and 10X10=100 feet, Ans. 

334. Tojind the depth, of a wdl by dropping a stone tnio it. 

Rule. — Find the time in seconds to the hearing of the stone 
strike, by a pendulum ; multiply 73088 (=16X4X1142; 1142 
feet being the distance sound moves in a second), by the time 
in seconds ; to this product add 1304164 (=the square of 1 142), 
and from the square root of the sum take 1142; divide the 
square of the remainder by 64 (=16X4), and the quotient will 
be the depth of the well in feet ; and if the depth be divided by 
1142, the quotient will be the time of the sound's ascent, which, 
taken from the whole time, will leave the time of the stone's 
descent 

1. Suppose a stone, dropped into a well, is heard to strike the 
bottom in 4 seconds, what is the depth of the well ? 

V'/3088X4+1304164— 1142=121.53, and 121.53Xl21.53-^ 
64=530.77 feet, Ans. Then 230.77-^1142=2 of a second, the 
sound's ascent, and 4 — .2=3.8 seconds, stone's descent 



|. 0t tf|( ll(tietr« 

836* It is a principle ia mechamcs that the power is ta the weight as 
the velocity of the weight is to the velocity of the power. 

336. Tojind what weight mm^ he balanced by a given power. 

Rule.-— As the distance between the body to be raised or 
balanced, and the fulcrum, or prop, is to the distance between 
the prop and the point where the power is applied, so is the 
power to the weight which it will balance. 

1. If a man weighing 160 lb. rest qn a lever 12 feet long, 
what weight will he balance on the other end, supposing the 
prop to be 1 foot from the weight? 1 : 11 : : 160 : 1760 lb. Ans. 

2. At what distance from a weight of 1440 lb. must a prop 
be placed, so that a power of 160 Ib^ appliod 9 feet from the 
prop may balance it ? 1440 : 160 : : 9 : 1 foot, Ans* 

3. In giving directions for making a chaise, the length of the 
shafts between the axletree and back band being settled at 9 
feet, a dispute arose whereabout on the shafts the centre of the 
body should be fixed ; the chaise maker advised to place it 30 
inches before the axletree ; others supposed tliat 20 inches 
would be a sufficient incumbrance for the horse. Now suppos* 
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ing two passengers to weigh 3 cwt and the body of the chaise 
I cwt. more, what will the horse, in both these cases, bear,, 
more than his harness ? a S ^^^^ ^' ^^ ^^ ^^^ 

\ 77 J lb. in the second. 



337. Rule. — As the diameter of the axle is to the diameter 
of the wheel, so is the power applied to the wheel to the weight 
suspended on the axle. 

1. If the diameter of the axle be 6 inches, and that of the 
wheel be 48 inches, what weight applied to the wheel will bal- 
ance* 1268 lb. on the axle ? 48 : 6 : : 1268 : 158 lb. Ans. i. 

2. If tlie diameter of the wheel be 50 inches, and tliat of the 
axle 5 inches, what weight on the axle will 2 lb. on the wheel 
balance ? 5 : 50 : : 2 : 20 lb. Ans, 

3. If the diameter of the wheel be 60 inches, and that of the 
axle 6 inches, what weight at the axle wDl balance 1 lb. on the 
wheel? Ans. 10 lb. 



g» ®f X\\t Sttetn* 

338. The power is to the weight which is to be raised, as the 
distance between two threads of the screw, is to the circum- 
ference of a circle described by the power applied at the end 
of the lever. To find the circumference of the circle ; multiply 
twice the length of the lever by 3.1416 ; then say, as the cir- 
cumference is to the distance between the tlireads of the screw, 
SO is the weight to be raised to the power which will raise it. 

1. The threads of a screw are 1 inch asunder, the lever by 
which it is turned, 30 inches long, and tlie weight to be raised, 
1 ton=3240 lb.; what power must be applied to turn the screw ? 

30X2=1:60, and 60x3.1416ii::188.496 inches, the circ. 
Then 188.496 : 1 : : 2240 : 1J.88 lb. Ans. 

2. If the lever be 30 inches (the circumference of which is 
188.496), the threads 1 inch asunder, and the power 11.88 lb., 
what weight will it raise ? 

1 : 188.496 : : 11.88 : 2240 lb. nearly, Ans. 

3. Let the weight be 2240 lb., the power 11.88 lb., and the 
lever 30 inches ; what is the distance between the threads ? 

Ans. 1 inch, nearly. 

4. If the power be 11.88 lb., the weight 2240 lb., and the 
threads 1 '^vrh a.sj'?)'?er what is the length of the lever ? 

, Ans. 30 inches, nearly. 



SECTIOHr IT. 



MISCELLANEOUS QUESTIONS. 



339. 1. What number taken fVom the square of 48 will leave 16 
times 54 ? Ans. 1440. 

2. What nmnber added to the 31st part of 3813, will make 
the sum 200? Ans. 77. 

3.' What will 14 cwt of beof cost, at 5 cents per pound ? 

Ans. $78.40. 

4. How much in length that is 8^ inches wide, will make 
a square foot ? Ans. 17|^ inches. 

5. What number Lb that to which if ^ of |^ be added, the 
sum will be 1 ? Ans. |^ 

6. A father dividing his fortune among his sons, gave A 4 as 
often as B 3; and C 5 as often as B 6 ; what was the whole 
leffacj, supposing A's share $5000? Ans. $11875. 

7. A tradesman increased his estate annually by £100 more 
than i part of it, and at the end of 4 years found that his estate 
amounted to £10342 38. 9d.; what had he at first? Ans. £4000. 

8. A person being asked the time of day, said the time past 
noon is equal to ^ of the time till midnight ; what was the 
ime ? Ans. 30. minutes past 5. 

9. The hour and minute hand of a clock are together at 12 
o'clock ; when are they next together ? Ans. Ih 5^Mn. 

10. A young hare starts 40 yards before a greyhound, and 
is not perceived by him tQl she has been up w seconds ; she- 
scuds away at the rate of 10 miles an hour, and the dog on, 
view makes after it at the rate of 18. Txl what time and dis- 
tance will the dog overtake the hare ? 

Ans. 60jf^. time, 530 yds., distance. 
^. 11. What part of 3d. is j. part of 2d. ? Ans. |« 

12. A hare is 50 leaps before a greyhound, and takes 4 leaps 
to tke greyhound's 3 ; but 2 of the greyhound's leaps are na- 
much as 3 of the haie's^; how* many leaps must the hound take 
to catch the hare ? If 3 : 1 : : 1 r ^ the hare's gain. 

2 : 1 : : 1 : j- the hound's gain. 
Then j — j^z=:^ and ^ : | : : ^ : 2^=300, An^ 

13. A post is ^ in the sand, 4 in the water, and 10 feet 
ailove the water ; what is its langUi ? Ans.. 24 feet. 



SM. • HISCfiLLANEOUS qVfiSTIOMft. 146 

14. A man being asked how many sheep be Kidf said, if be 
had as many more, half as many mote, and 74- tbeep, he 
should have 30 ; how many had he ? Ans. 5. 

15. In an* orchard j. the trees bear ^ples, ^ pears, ^ 
plums, and 50* of them cherries ; how many trees are there 
in all? Ans. 600. 

16. A can do a piece of work alone in 10 days, B can do it 
in 13 ; in what time will both together do it ? Ans. 5j^| days. 

17. What is the difference between the interest or£d50 at 
4 per cent for 8 years, and the discount of the same sum at the 
same rate, and for the same time ? Ans. £27 3^. 

18. Sound moves at the rate of 1143 feet in a second ; if the 
time between the lightning and thunder be 20 seconds, whmt is 
the distance of the explosion? Ans. 4.324Haiiles. 

19. If the earth's diameter be 7911 miles^ and that of the 
moon be 2180, how many moons will be required to make one 
earth? Ans. 47.788-^-, 

20. If a cubic foot of iron were drawn into a bar i of an inch 
e^are, what would be its length, supposing no waste of metal? 

!?^^^<?2=27648in.=:2304ft. Ans. 

.26X.25 

21. A lent B a solid stack of hay, measuring 20 feet every . 
way; some time after B returned a quantity measuring every 
way 10 feet; what proportion of. the hay is yet due ? Ans. i. 

22. A general disposing his army into a square, finds he has 
284 soldiers over and above, but increasing each side by one 
soldier, he wants 25 to fill up the square ; how msiiy soldiers 
had he? Aoi. 24000. 

340. 23. Supposing a pole 75 feet high to stand on a horizon- 
tal plane, at what height must it be cut off, so as that the top 
of it may fall on a point 55 feet from the bottom, and the end 
where it was cut off, rest on the stump or upright part? 

•Rule.— From the square of the length 
of the pole (i. e. the sum of the hypothe- TSxTB-isxSfe?! i a. Am. ^ 

Duse and perpendicular) \ake the square ;r- ■ ■ ■ y v / 

of the base j ihcn divide the remainder 7oX* //S '■■' -^ 

by twice the lenj?th of the pole, and the quotient ynW be the height at which 
It must be cut on. 

24. Suppose a ship safl from lat 43« N. between N. and E. 
till her departure from the meridian be 45 leagues, and the 
sum of her distance and difference of latitude' be 135 leagues; 
what is tlie distance sailed, and the latitude come to ? 

135X18S-45X45 lea. m. 135—60=751. dis. s'd. > 

^ -=60=180=3^ of lat. 43^-f3^=;46^ come to. S 

135X2 Alls. 

13 
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841, 95,. fwxt nMQ bought a grindstone 60 inches in diame- 
ter 't how nmck of its diameter must each grind off to baiee 
« an equal share of the stone, if one grind his share first, and 
then another^ till the stone is ground away, making no allow- 
ance ibr Ihe eye ? 

RuLtd— Divijfo the scTuare of the diameter by the nuraber of men^ sab- 
tract the qaotient from toe iqaare, and extract the sqaare root of the re- 
aiainder. wfaich'ia tfie lencth of the diameter, aA«r the first share is taJcen 
off; awl by repealing the latter part of the process, all the several shares 
may be foimd. 

60 X6(H-4=9 00> the suljtrahend. 

^v /360Q-"9Q(fa =5i;96-f and 60—51 .96=fi.04, 1st share. 

V ^Q0>---e0(fa 42.424^ aad. 514)6— 42.4a==&.54, 2d share. 

/^800— dOOsdSO. aad 42.43---30=:12.43, dd share. 

and 30, 4th's share. 

26. Su]^poBe one of those meteors called firebalifi to move 
fNtrall^ to> the earth's surface, and 50 miles above it, at the 
rate of 20 miles per second; in what time will it move round 
the earth? 

The earth's diameter being 7964' miles, the diameter of the 
orbit will be 7964+50x2=8064, and 8064X3.1416=25333.8684, 
its chcumference. Then 2533a8624-r20=1266.693128.=91' 
^f 4V" 35^'" Wf"f 55"'"' Ans. 

S7. When firsit the marriagis kaot was tied betwixt my wife and me. 
My atn with hers did so agree as nineteen does with eight and three; 
But alter ten and half ten years we man and wife had »Ben, 
Her a^ came up as near to mine as two times three to nine. 

^Vhat were our a^s at marriajg;e ? Ans. 57 and S3. 

28. A body weighmg 90 lb. is. impelled by such a force as to 
send it 20 rods in a second; with what velocity woold a body 
weighing 12 lb. move^ if it were in^elled by the same force ? 

Ans. 50 rods. 

29i In a thunder storm I obseinred by my clock that it was 
6 seconds between the lightninig and thunder ; at what dis- 
tance was the explosion ? Ans. 6852 ftrzl^^ miles. 

30^ There is a square pjrramid, each side of whose base is 30 
inches, and whose perpendicular height is 120 inphes, to be ' 
divided into three equal' parts by sections parallel, to its base ; 
^hat will be the perpendicular height of each paxt? j 

30x30x40t=z360eO, the solidity in inches. Now | of tiiis is • 
24000, and k is 12000. Therefore, as 36000 : 120X120X120 ' 

.. i24000 r 1152000 > _. ; 

•• J 12000:. 576000 S Then, a/31152000=104A Also,' 

^V^7600O=83.2. Then 120—104.8=15^2, length of the thick- 
est part, and 104.8-^.2^:^1.6, length, of the middle pait^ 
consequently,, 83ii is the length^of the top part . 
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31. I have a square stick of timtet 18 inches by 14, but OM 
with a third part of the timber in it, provided it >be 8 inchet 
deep, will serve ; how wide will it be ? Ana. lOi inches; 

3SL "l^ere are 4 sphexee, each 4 inches in diameter, lying so 
as to touch each other, in the form of a square, and on the 
middle of this square is put a fifth ball of the ssme diameter; 
what is the distance between the two hotixontal planes pass- 
ing through the centres of the ba lls ? 

^ia^2^2:^<StJSStS+ inches, Ans. 
' S3. There are 2 balls, each 4 inches in diameter, which 
touch' each other, and another ball of the same diameter is so 
jilaced between them that their centres are in the sasne vertical 
plane ; what is the distance betwee n the hori aontal plasies whj^h 
pass through their centres ? ^^42— a2z=3.46-fm. Ans, 

34. A military officer drew up his soldiers in iraiik and file, 
having the number in rank and file equal ; on beiiu^ reinforced 
with Uiree times his first number of men, he placed them all in 
the same form, and then the number in rank and file was just 
double what it was at first ; he was again reinforced with three 
times his number of men, and afler placing the whole in the 
same form as at first, his number in rank aim file was 40 men 
,each ; how many men had he at first ? Ans. 100. 

35. If a weight of 1440 lb. be placed 1 foot from the prop, at 
what distance from the prop must a power of 160 lb. be applied 
to balance it ? Ans. 9 feet 

3G. Three men wishing to carry a stick of timber, which ie 
of uniform size and density, and 30 feet long ; if one man takes 
hold at one end of the stick, how far from uie other end must 
die other two take hold together, that each may bear an equal 
portion ? Ans. 7i feet 

The centre of gravity being in the middle of the stick, we may rogard ^ 
its weight as all accumulated in that point, and the stick itselfas alever | 
sapport:ug it : and then the parts borne will be inversely as the distances | 
from the miadle, and the reverse, i. e. the man at the end being 15 feet { 
from the middle, the 2 must be A of 15, or 7.5 feet from the middle, and 
15— 7.ds=7.5=the distance from Uie end. 

Where ought the 2 men to take hold m order to cany | of 

the stick ? 

Tlie arte being 13 feet from the middle, the ttoo, m order to cany 3 
times as much, must be l-3d of 15=5 feet from the middle, and 15 5 • 
10 i\., th-3 cHstance from the end. 

, 37. Suppose a pole 100 feet high, to be 34 inehes in diame* 
ter ttt the ground, and 4 in. do. at the top, and a vine H inch 
in diameter at the ground to run up this pole, winding round 
every 3 feet, and gradually diminishing so as to come to a point 
at the top of the pole, what is thp length of the vme ? 

Ans. 162 feet, llMi inches. 
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310. lilEA8UR:BiS OF CAPAcrrv. 

iThe Enflish Winchester bushel^ containing 5^150.4 ciibie 
kichea^ or 77^61374 lb. ayoirdupoid) of pure water, at its maxi- 
nmni density, id establialid^) U the cusfom-faoiifles in th^ United 
States^ 88 tbe standard of dry ooieasiure ; and the wine ifallon <^ 
iSi cubic tnohes-, or SJ3d9 Ibw of water» as above, is established 
«8 the standaktd of licjuid measure. The above are also the 
measures established by law in Vermont and some other states^ 
But in New York, according to their revised laws, the legal 
bushel contains 2211.84 cubic inches, and the liquid gallon 
221.18 cubic inches. 

In measuring coal, lime, ashes, and some other articles, it is 
customary to use a larger measure. In Vermont the bushel 
for these articles is established by law at 38 quarts, of whlchi 
the common bushel holds 32, but in most places the bushel for 
coal, &c. contains 40 quarts. 



Measures. 



Winchester measure, 
Vermont coal, &c. measure, 
Common coal, ^r. measure. 



bush. 



1 
1 



qts. 



3!2 

etrt 

40 



cubic inches. 



2160.4 
2663.6 

2688. 



cubic feet. 



1.24445 
1.47777 
1.6555 



1 cubic foot=0.80356 bush. Winchester measure. 

1 cubic footzi:0.67669 bush, Vermont coal, &c. measure. 

1 cubic foot=0.(^285 bush. com. coal, &c. measure. 

343. To find How many bushels any bin, box, or coal-house 
tvUl contain* 

RuLK. — ^Find the content in feet, and multiply it by the decimal of a 
bushel standing against 1 cubic foot in the above table. 

EXAMPLES. 

1. The dimensions of a coal-box were length 12.5 ft., height 
'3.4 ft., width at tlie top 3.94 ft., width at the bottom 2.7 ft.; how 
many bushels of each of the above measures will it hold ? 
3.94+2.7—6.64, and 6.64-T-2=r3.32, and 3.32X3.4X12.5=141.1 
cubic feet. Then 141.1X0.8 =112.88 btish. Win. 

141.1X0.677= 95.52 bush. Vt. coal meas. 
141.1X0.64 = 90.30 bush. com. coal meas. 

2. If a coal-house be 50 feet long, 40 feet wide, and 20 feet 
high, how many bushels will it hold.? 

50X40X20=40000 cu. ft., and 40000X0.67669=27067 b.Vt. m. 
50X40X20=40000 cu. ft., and 40000X0.64285=25714 b. c. ra. 



3^340. 
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344. Honing luw dimemions. t^ft^ of a hkiy hoXf or ^oaJL-hnuae, 
to find what the other muH he in order to hold a given Quantify. 

KuLS ."^Multiply the given dimensions together for a divisor, and piulti- 
ply the given quantity by the cubic feet in a bushel, ai BTpretaed in the 
•rove taole $ the quotient will be the other diniensroa. 

1» A coal-box ii 25 feet wide end 4 feet, long; hoir hig^ 
must it be to bold 10 busbek ? 
Si»X4c=lO divisor, lOx 1.4777=14.777 & 14.7T7-ft0«1.4777 ft^lft.fijin. 

.S^X4=)0 divisor, 10Xl.5ad6»16.^>^ ^ ia^5&^10:Erl.6566 0,^1 fl.6| in, 
% If 1 build a 6oa)-house 40 feet wi^e and 18 feet high, how ionr must it 
he to hold 30000 bushels common coal measure t Ans. 64.81 feet. 

3. I have a garner of wheat which is 20 feet long, 8 feet 
wide, and 6 feet fa^gh ; how many bushels are th^re ? 

Ans. 20X8X6X0.8=768 ^ushels. 

4. How high must the above garner be ,to hold 1000 bushels 
of wheat 

Ans. 20X8=160 f<^ a divisor, and 1000X1^444=1244.4 
for a dividend. Then 1244.4^160=7.77 feet, for the height 
of the garner. 

345. TABLE FOR CYLINDRIG MEASURE. 



!f 



14 
16 

16 
17 
18 



Area. 



Area. 



0.7854 



13 0.9S18 



1.0691 
1.2272 
1.3963 
1.5762 
1.7671 



19 

20 

21 

22 

2312 

24 

25 



19685 
2.1817 
2.4048 
2.6393 
.8847 
3.1416 
3.4082 



o 
« 



Area. 



a6 

27 
28 
29 
30 
31 
32 



3J)863 
3i9753 
4.2760 
4.5869 
4.9087 
5JM14 
5.5851 



34 
35 
36 
37 
38 
39 



Area. 



Area. 



5 
S 



5.9395 
6.3050 
6.6813 
7.0686 
7.4667 
7.8758 
8J2957 



40 
41 
142 
43 
44 
43 
46 



8.7179 
9.1684 
9.6211 
10,0847 
10.5592 
11.0447 
11.5410 



47 

48 
4Q 

50 
51 
52 
53 



Area. 



12v0f^ 
12i6^ 
13.0964 
13.6354 
14.1861 
14.7479 
15.3201 



The column marked diameter is the diameter in inches, and the cohinvi 
marked area is the area of a section of the cyfioder in feet and decimal 
parts. To illustrate the use of this table, I will give a few examples, \iz. 

1. How many cubic feet in a round etick of timber, 20 feet 
long, and 18 inches diameter.^ 

Look in the table under the head of diameter, and against 18 
in the column of areas is 1.7671, which multiplied into the length 
in feet, will give the number of cubic feet siich stick contains— 
that is, 1.767lX20t=35.d42 cubic feet 

2. How many cubic feet in a round log 24 inches diameter 
a^d 16 feet long ? Ans. 3.141 6X 16=50.2656 cubjc feet. 

3. Suppose Sie mean diameter of a cask to be 3 feet, and 
its lengtii 5 feet, how many cubic feet mil it contam, And km 
ifiKOff jDushels of wheat will it hold ' 

^£q0. 7,0686X5=35.343 Qubic it, imhich X0.8=28.29^ buali. 
13* 
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TABLE OP EKlUAItE TIMBER MEASURE. 




1 


5 

•5 . 




a 


i!i 


i 




i 




1=' 


ii 




1.1 


3" 




I 




8 


0.4444 


T? 


13 


"17S33 


To 


^ 


2.!ai2 


"ar 


21 


'^am 






9 


0.5000 




11 


1.1666 




21 


2.3333 




22 


35083 






10 


0.5555 




\- 


1JJ500 


17 


17 


3,0069 




33 


3.3541 






11 


0.6111 




\c 


1.3333 




18 


2.1250 




24 


3.5000 






IS 


06666 




17 


1.41(16 




19 


2.34.30 




m 


3.64SB 






13 


0.7238 




\i* 


1.5000 




20 


2J)611 




26 


3.7916 






14 


0.7777 


13 


i:! 


1.1736 




21 


2.4971 




27 


35375 




9 


9 


0.5635 




14 


1.2638 




32 


3,5972 


22 


32 


3.3(111 






10 


omw 




1.- 


1..3541 


18 


18 


2.2500 




23 


3.5138 






11 


06875 




]( 


1.4444 




19 


2.3750 




24 


3.606C 






13 


a7500 




17 


1..B44 




20 


2.5000 




25 


3.8191 






13 


0.8125 




18 


i.ira.'jo 




31 


2.6S50 




2( 


3.9722 






14 


0.8750 


14 


14 


1.3611 




23 


3,7.W0 




27 


4.1250 






15 


0.9255 




ir 


I.4W3 




33 


2.8750 


33 


23 


3.6735 




10 


10 


0.(S44 




11 


1..W55 


19 


19 


2.5069 




24 


5.S333 






11 


0.7638 




i7 


1.6528 




ao 


2.6388 




25 


;1.9930 






la 


0.8333 




It? 


J. 7916 




31 


2.7706 




aij 


4.1528 






13 


0.9028 




19 


1.8473 




33 


2.902? 




27 


4.3125 






u 


0.9722 


15 


ir 


1..5625 




23 


3.U;U7 


24 


34 


4.0000 






15 


1.0416 






1.6666 




24 


3.1414 




35 


AAfnea 






16 


1.1111 




17 


1.7708 




25 


3.2986 




3G 


4.3333 




11 


11 


0.9403 




1« 


1.8750 


20 


20 


3.7777 




27 


4.5000 






12 


0.9166 




11 


1.9791 




21 


211166 


25 25 


43403 






13 


0.9933 




L'l 


2.0833 




33 


3.0555 




4.5138 






14 


1.U666 


IC 


ir 


1.7777 




23 


3.1944 




4.G875 






15 


1.1458 




17 


i.>^8e8 




34 


3.:BaT 


2fi2ti 


4.G944 






16 


i-aaas 




Ih 


2.0000 




25 


3.4733 


97 


4.8750 




17 


1^86 





li 


2.1111 


^ 


36 


3.6111 


37I27 


5.0035 



EXPI.UIATIOII OF THB TASLB or B^DARB TIKBBK MXASD&B. 
m first cfJamus ci 

TMtaiiH tin _ _ 

' yoD find Ibe sim Dfttn Kick in the two Grit calumni, ukI muhiujy iu 

b feci iglo the nnmber in tbe Ihird coliunD, marked "arttt of tectiorn," ' 
the piodncl will be llie cubic (eel uid decimal puO utiek aicta giiek gf 
Ibibei coDUim. Ou enUDple will ba luffinBat : 

Whet number of cubic feet in ■ rtiok of timber 18 by 15 
tochca, and 25 feet Irag ? Ana. 1.675X35=46^75 cubic feet 
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347. To detennine how hig a tHck you can haw $quim oim 
rfa round log (317]^ aad how hig a round log to rtquurod to hOf 
to make a square fhcik of given dimeniion$,r^ln the first case, 
multiply the diameter of the log by 0.7071, the natural sine of 
45^ ; and in the second case, miiltq>ly the aide of the stiek 
required by 1.4143, the natural secant of 45^. 

EXAMPLES. 

i. How big will a log aquare that is 2.5 feet diameter? 
Ans. 0.7071 X2JS=1.76775 feet for one side of the square. 

8. A stick of timber is required 1.5 feet square ; how large a 
round log is required to make it? 

Ans. 1.4142X 1.5— g.l813 feet diameter. 

348. To take off (he comers of a square W at to form an 
odcufon.— Multiply the side of ue square by 0ii9S29, and the 
procmct will be Che distance to measure from the comers to 
form the octagon. Deduct twice the product firom the side ci 
the square, and it will leave one side of the octagon required. 



EXAMPLE. 



ABCDisatower.SO 
feet square, on which 
an octagon is to be 
encted; what will be 
its side, and what dis- 
tance from the corner 
to the octagon post ? 

Ans. A6s9dX ^ 
0.29S9» 6.868 = AP 
and AB— AF— 6B= 
FG=:8.284 for one side || 
of the octafi;on. 

If a diagonal square. 
as HIKL, is required 
to be formed on the 
above said sauare tow- 
er, then muUiply one 
aide by 0.7071 (36i*, 
«nd the product will be 
one side of the inscribed 
diagonal square. That 
is, AB=^X0.7071=: 
14.14S«HI, HL^ KL 
erKI. 




If the side of a square tower be 16 feeti what wiU be the sidis 
of an octagon erected upon it? Ans. 6j6373 feet 



ut 
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848. Tlitt noit B 

oonuDQn {ttteb lor 
pac^ of bams ii to 
rifio one third of tiho 
lesffth of the boam, 
as KB=t of AE=A 

Roofs of one and 
a half story houses 
are usually pitched 
at about 30^", as KC^ 
and two story houses, 
«r Uffker, the roof is F, 
usuiAy raised one 
fourth of the 2en|rth 
of the beani) as KD. 

Bnees are generr 
mlly placed equidis- 
tant each way tmm ibe xsomti:^ ae F6| but sometimes farther 
one way than the other, as HI. 

To find the length of mften when they rise one tbifd of the 
len^ of the beam, multiply one half the length of the beam 
or me base of the rafter by LS0165; and to get the len^ of 
studs under the rafters, multiptly so mucji of the base as isoon- 
tained beiwoea th« foot of the .rafter iuid the foot of stud 1;^ 
0.66$6. Consequently the half length of the beam, ISXl-S 
(amitting the other figures), is 14.4 for the length from A to Bf 
and if a stud is placed 9 feet from the foot of the rafter, it9 
length will be 0.6666X^=15 feet 

If the roof is raised 30 degrees to C, liien 18x1-15468= 
13.856 $Dr the length of the rafter ; and the length of studs 
under the rafter wHl be obtained by multiplying as above by 
0.577a5. 

If the roof rises one fourth of the length of the beam, then 
12X1.116034=:13.416 for the length of the rafter; and the 
length of the studs in this case will be half the distance from 
the foot of the j-after to the foot of the stud. 

For the length of braces subtending a right angle, and ex- 
tending equidistant each way, multiply the length of one of 
the sides containing the right ilngle by 1.4142; or if you have 
the brace, and wish to know bow far from the corners to 
make the mortices for it, multiply the length of the braoe by 
0.7071. 

The brace FO is 6 feec »each way fi^em the corner, and 
6X1-4142=8.485 its length. The brace HI is found by Iba 
last case of rafters, thus 8x1-118=8.944 its length. They 
may also be found by the square root (268) 
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389. I<Ogk^ litw ««M of N«w Yodt, &nd »oine other ^ea, 
MO e^cukted bj qomlwr; » W 131 fe«t loos sod 23 mebM 
ai|HBel«r beiw cwuidertd «im leg, asi lofi of other dkumten 
u4. iMgdw «aleulated woordinf to tbeir cubio qtwntitisH. On 
tlii* principle the following table i» coniUuotea, in vhicb the 
Jeft hud oohinm i* th« diiweter oT tiie logs in ineheB, tbe by 
tifts the UagA in fs«t, aad tbo Sgwo* *t tM uiglB of meetiac 
the number of logs and decimal paits. 

LOG TABLE— LOG MEASURE. 




154 rEAOTKAL BDI.ZI IND YABLK8. 3H. 

351. Ii*^ ftr nwinf m amuOj calcuktod tecording to tlw 
qnantitj of woue edged iooh bowda wtuch tbey win mrire bf 
being nwed. To fkciUtue thia cilcDlKtifni, nuiiieroiu Uble* 
have been conBtracted, but generallj od erroaeoiu piincid^ 
not being pfopoftioned to tbe cubic qaantitie* in the logs. The 
following table ia the result of « great number of eiperimcals 
and colculatione, and if believed to be laore accurate than snj 
hitherto pufalwhed. 

LOG TABLE-BOARD UBASURE. 



u 


9 10 


~u 


13 


13 


14 


15 


"IT 


JL 


TT 


19 


"so" 


7« 


S2 


"S6"6i 


"67 






BJ 


~9T 


"97 


103 


Toy 


TTfi 


TT 


T34 


13 


64 It 


79 








lOT 


111 


121 


129 


13 


113 


160 


167 


11 


75 83 


91 


100 




U 












166 


176 


183 




86 9G 


105 


l!6 


m 


34 


14+ 


154 






i» 




201 




II 


98109 




ISl 


14S 


53 


IW 


175 


IBJ 


196 






2a 


S40 


n 


IIU1S3, 


IS- 


147 


159 


71 




196 


SOB 


ao 


as 


34 


167 


169 


18 


1:4 m 


lei 


166 


179 


9! 




sao 


!31 


M7 


tfO 


174 


889 


301 


IH 


lSSIS3il69 


184 


199 






246 


261 


176 


«i 


301 


ae 


397 


3D 


153 170 




flW 


22t 


23I 


'J6S 


272 


2B9 


sot 


3ia 


310 


307 


»M 


SI 


169 187 


aw 


as5 


244 


262 


28! 


300 


319 




366 


3TS 


391 


411 


SI 




Mti 


M7 


aea 


28i 


2m 


3S9 


360 




391 


4ia 


439 


tss 


t3 




M7 


no 


39! 




337 


360 


382 




427 


160 


175 


49S 


M 




169 


«9« 


318 


343 


367 


392 


416 




4« 


190 




639 


35 




«B 


319 


346 


37S 


399 


1!5 


152 






53t 


S6( 


GSfi 


« 




316 


346 




10! 




460 


189 




M 


f75 


601 


631 


S7 


mail 




372 


40) 


434 


166 


49£ 








620 


651 


682 






3S7 


400 




467 












66 


700 


733 


sa 




393 


«y 


464 


600 












715 


751 


786 


30 




481 


469 


497 


536 






630 






765 


303 


811 


31 




140 


490 


631 


672 


612 




694 


735 


776 


817 


B57 


898 


3S 


3S tas 




631 


565 




66S 




TJ9 


783 


8!6 


870 


913 


967 


33 


i)6^i 


509 


555 


601 


647 


694 




786 


832 


879 


925 


971 


ion 


34 




Ml 


590 


C39 


688 


757 




836 


886 


934 


983 


03S 


oe 


35 




373 


625 


6T3 


7W 


781 






937 


990 


1042 


:094 


146 


36 




606 


6GI 


716 


771 


826 


881 


936 


991 


047 


IIOS 




1112 






m 


698 




814 


872 


931 


989 


047 


105 






230 


^ 


133 ^n 


675 
711 


736 

77fi 


841 


905 


920 
970 


981 
035 


099 


164 


166 


;227 


2AB 


349 
423 


2S9 


;29S 




>I3 ^80 










1020 






224 






i«a 


196 




642 714 


706 867 


0-23 










285 


3S7 


4S8 


600 


671 


'12 


675 750 


^. 900 


976 


toso 








350 




600 


676 1660 


■13 




864- 1M.1 


1032 


IIW) 


1179 






414 


493 


572 


660 17S3 


J4 


73081! 


895! 987 


10S9 


1161 


1234 


316 






663 


645 


7271809 


45 


776 8S1M47.I03311119 


ISO.'i 


291 


377 


463 


549 


636 172! 


808 1891 



use OP TWE TABLE. 



How manT feet of inch square edged boards can be Mwed 
fhHn a log 19 feet long and S7 iocbes diameter ? 
Under 19 and against 37 we have 589 feet, the amwei. 
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1). %MUsm$t»ins* 

*369« Boox-Keepikg is the metliod of recording a systematic accouad 
W mercantile transactions. 

Every mercantile transaction consi^ in giving one thing for another. 
This change of property should be distinctly recorded in a book, or books, 
prepared for the purpose, so that the man of business may at all times 
Know the true state ot his affairs. 

FARMER'S BOOK-KEEPING. 



FIRST METHOD. 

363» Bv this method but one book is necessary, which should be ruled 
with four coiunms on the rig^t hand side of each pace, two fbr debtor col* 
omns, and two for credit, and one column on the left hand side for the 
date, as in the fdlowing example. 



1 

1828. 

! Jan. 28. 
1 29. 
' Feb. 2. 

4. 

9. 
April U. 

$ 


THOMAS HARDY, 


De 

i)- 

3 
3 


t>tor. 

cts. 
00 

60 
00 


Ore 

s 

■ 

6 
5 

12 
2 


ditor. 

cts. 

72 
00 

00 
88 


Dr. to 2A tons of hay, at $S. 
Cr. by 14 bush, of com, at 48 cts. 
Cr. by cash. 

Dr. to 30 lb. of flax, at 12 cts. 
Dr. to 26 lb. of flax, at 12 cts. 
Cr. by 12 bush, wheat, at $1, 
Cr. by cash to balance. 


1 


1 


26 1 60 11 


26 1 60 1 



On account of its simplicity, the abov« method is' probably the best 
which can be recommended to fanners and cowttry mechanics. In keeping 
books m this wa^, it will be necessary to leave a considerable blank 
after each man's account, that it may be continued without transferring it 
to another part of the book ', and also to have a list of the names with tlM 
|)affe8 stanaing against them ' for the more convenient reference to the sev- 
eral accounts. 

354. The person who receives any thing of me is Dr, to me, and the 
person ft'om whom I receive is Cr. Or, the person, who becomes indebted 
to me, whether by receiving goods or money, or by my paying his debts, 
Ice. must be entered Dr. : and the person to whom I oecome indebted, 
whether by receiving from him goods -or money, or by the payment of my 
debts, must be entered Cr. 



SECOND METBOD. 



366. By this method the debt and credit are entered on separate 
■ages facing each, other, with the debt on the left hand,, and the credit 
«e right hand,, as in. the. follbwing example. ^ 



1 



156 

l8tS. I PETKK PlHPLK, Df; 

Jan. 1 To 3 cords of wood, 
at f 160 
8 To 5| bush, of lye, at 
60 cU. 
Feb.S To 3 bash, of wbaai^ 
at ^1 25 
U To 5 cords of wood, 

atflfiO 
19 To 7 bush, of oats, at 

25cts. t 

24|To cash to balance I 3 



BOOK-KCEPINO. 



966,397. 



riggf Kter PiirpLE, Cr. 

T . 4 ^ . ■ «ASft. ■ ■ ft ■■ 



m 

76 



S 76 



60 1 

76 
30 



|23| 56 



Jan. 1 
6 



13 



iiy l!£lb. shiogle-uails, 

at 10 cts. 
By 261b. of sugar, at 
11 cu. 
2l|3yUc«ftron,at5& 
Feb.HjBy Sib. younc hyson 



$ 



tea, at $1 10 
By K)Ib. of loaf «ttgar, 

at 30 cts. 
By 6yds. black silk, 

at 00 ct9. 



3 
5 



SO 

76 
00 

SO 

00 

JO 
S3| 66 



366. Either of the fortgomg^ methods may answer ft>r fhnners, and for 
mechanics generally, but to the retail merchanl, and others whose business 
is extennve, an acquaintance with book-keeping by the day-book and leger, 
calied smaLE entry, or by the day-book, jo*niial and leger, called dou- 
■LE ENTRT, M indispensable. The latter is much the most perfect system, 
and far best for %vbolcsale dealers, but as it is more complicated and sddom 
used, we shall confine our attention to thefonner, which is generally adopted 
by merchants and others in this country. 

BOOK-KEEPING BY SINGLE ENTRY. 

Siiif^e entry reqmres two principal books, the day-book, or waste book^ 
and the leger, and one auxiliary book, the cash book. 

1. THE DAT BOOK. 

867. Hiis book is ruled with two columns on the right hand for dollars 
and cents, one column <mi the left, for inserting the folio or page of the leger 
to which the account is transferred, and a top line over which is written the 
month, date and year. The articles are separated from each other by a line 
drawn across the page, and the trsinsartions of one day from those of another 
by a double line, m the centre 4>f which is the day of the month. 

This book commences with an account of all the property, debts, &c. fit 
the person, and is followed by a distinct record or all the transactions in 
trade in the order <^ time in which they occur, with every circumstance- 
necessary to render the transaction plain and intelti^ble.* 

In entering accounts in the day-book, the following order should be ob- 
served : 1, the date ) 2, the name of the person, with the abbreviation Dr. 
or Cr. at the right band as he is debtor or creditor, by the transaction y. 
3, the article cm- articles with the price annexed', and the value carried out. 
into the ruled columns, with the amount placed directly under, when there 
is more than one article charged ; and 4, the page to which the account ia 
transferred in the leger. For the better und^tanding of the ds^-book, aee 
; the specimen annexed. 



* As the day book is the decisive book of referencCj in case of any sup-. 
posed mistake, or entM* in tlie accounts in the leg;er, it is of the greatest im- 
portance that every traosactton be noted in it with paiiictilar peispieuityaods 
accuRacy. 



% THE LJPSOXR. 

868f Each page of the leger is ruled with a top Kne, on wfaidi is written 
the nai^e of the pergoo, and marl^ l}r, on the left baiad for leceiving the 
delated article*, and iCr.on the light $ac receiving the creditea articles of 
the day-bode On the n^ hand of both Dr. vo/^Qt. sides, are niled two 
columns for dollars and c;ea<S| luid on their left, two columns, one for the 
page of the da74x>o|c, and one Ufc the month, and for the date. The leeer 
has an index, in which the names of persons are airanged under their inifial 
letters, with the page in ti»e leg^r* ^ere the account may be found. 

859. RuUfor Posting .^^Vudar the name of the person, enter the sev- 
eral transacdims on the Dr. or Cr. side in the leger, as they stand debited 
or credited in the day bode. When several things are indnded in the same 
transaction^ they are distinguished by the term ** sundries." Some account- 
ants enter m the leger only the pa^ of the day-bode and the^mount of the 
transaction, without speci^ing the items, but tne former is thought to be the 
most correct method. 

360. . Balancing iiccowits.— ^When aH the artides are correctly posted 
into the leger, each account is balanced by subtractiofi^ the less side from 
the. greater, and entering the balance on the less nde. By which both sides 
are made equal. The excess of all the balances on the Dr. over those on 
the Cr. sides, beine added to the cash on hand and the value of the goods 
\msold, the sl^n is me net of the estate, which, compaied with the stock at 
the commencement of business, exhibits the merchants gain. 

361. When the place assigned to 9ny person's account is filled with 
items, the person's name must not be entered the second time, but may be 
transierrea to another psige in the fdlowing manner, viz. Add up the Dr. 
and Cr. columns and against the sums wnte, Amount transferred to pa£e 
-*-, here inserting the page where the new account is opened. Begin the 
Mmr account by entering on the Dr. side. To amowU brought /torn page •«, 
Inserting the page of ue old account, and on the Cr. side, JEfy amount 
brought from page ^ inserting the psige of the old account, placing the 
sums in tnehr proper columns. 

As several day books and ]»gfsn may be necessary in the progress of 
business, they should be distiagiiisbed by lettering them, as follows : day- 
book A. day-book B. &c. — leger A. leger B. &c. and in posting accounts 
into the leger, there n)us|t be a reference fo day-book A. or B. &c. as the 
account is found in one or another. 

3. CASH BOOK. 
862. In the cash-book are recorded the daily racdpt and payment of 




venient, but not absdutdy necessary. Other aujdliary books are some- 
4ime8 used, and are important in some kinds of business, but the acoovnl* 
ant will readily form these for himself, as chK^mstances Tender them ne- 
cessary. 



f 



188 



BOOK-KEEPING. 



-361. 



DAT BOOK. 



1] Alban 



VENTORl 



S,1825. 



Jaanary 13. 



la 



.p. 



INVENTORY fJ 
Of ready money, goods 
and debts due to me, 
Tbnothy'Standish, mer- 
chant, Albany. 
Money on hand gdlSAJOOt 
P.Pindar owes me iiS.OOi 
John KeUey, - - 122.00 
Thomas Scott, . - 16.00' 
16 cwt. sugr. a 9.50 Idfi.OO 
25 quint. £h a 3.60 87.50 
3001b.co%a518 64.00 
>■ III. I . ' 

1466.501 



i 



1 



1 



1 



fct 



DEBTS 
Owed by me, the safd' 

llmotny Standish. 
To Davia Terry, as 

per account, 512.00, 
John Strong, 146.00 
i^elix Storrs, 23a.0Q 



396.001 
NcTtl070 



Samuel English Dr. 

To 2 quint, fish, a $4,.^ 

20 lbs. coflee a .22 



50 



I i2;0o 



Peter Pindar Cr. i t 

By cash on former accH.j llSj 

^ [_i— 

Sylvester Warren "Dr. 
To 48 lbs. sugar - a .12 
7 lbs. co&e - a 33, 



10- 



Samuel Advns Cr.'^ 

By S chestr Hysoa tea, 
160 lbs. - a ^1.00 
4 chests Bohea tea, 
320 lbs. - - a .40 



LeviMunson 



1 



Dr. 



To 3 lbs. Bohea tea a .62 
1 lb. Hyson tea a glJ26 
4 lbs. coffee - - a .22 
10 lbs, sugar - - a .12 



30i 



288 



5^19^ 



2 



2 



J<^ Kelley Cr. 

By cash on account, 



John Strong Dr. 
To cash on former acc^t. 
24 



2 



1 



1 



2 



1 



Zera Coleman Sh. 

To 3 quint, fish a $^35 



S.M.I 



12 



50 



76^ 



4675 



Gharies Gray Dr. 

To 8 lbs. si^ar - - a .12 

4 lbs. cofifee . . a .22 

3 lbs. Hyson tea a 5 f .25 

February 2 



Titus Cole Cr. 

^ Qy 120^. molasses a 38 
86gsa.wine a 51.31 
116,gal. N. E. rum a .42 



Simon pond Dr. 
To 5. gal. N.''E. rum a .53 
-3 '• 



CaJvin Owen Dr, 

2Tol gal. wine -a ^l.TS 
7 gcus. molasses a .42 



Samuel Adams Dr. 
To cash on account, 
6 



Samuel Eng^lish Cr. 

By 6 bush, wheat a .83 



Thomas Scott Cr. 
By cash to balance, 
8 



1 



2 



Levi Munson Dr. 

To 4 quint, fish a ^4.00 

401ps.£ugar a .12 

5 gal. molasses a .42 

Cr. 

By cash on acc't. ^10.00 

8 bush, com - a .48 

10 bush, rye - a .50 



John Kelley Cr. 

By cash on acc't. to bal. 



569 



194 98 



265 



4I6; 



126 



498 



16 



22 



16 



18 



72 



90 



84 



*By single entry, goods bought are entered, either in an invoice book, 

kept &>r the purpose, or posted immediately into th* leger from the invoices, 

• or bills of parcels. This method is not, however, adopted here ; but the 

i^goods are creditedtfae seller^ and afterwards transferreo to- his account in 

^weleger. 



%2. 



BOOK-KXEPINO. 



8] Febmary 10. 



DAT BOOK. 



March 1. 



3 
3 
1 
3 
3 
1 

1 

1 

2 
3 

2 
2 
2 



Dan Burt Dr. 

To lOfiral. N.E.rama.50 
5 gals, molasses a .40 



Philip Carter Dr. 

To 16 lb. coffee - a 3S, 
12 lbs. sugar - a .12 
4 lbs. Bohea tea a .61, 
1 quint, fish a J?4.2d 
11 



John Dana Dr. 
To 4 gal. wine - o ^l.lb 
11' 



David Terry Dr. 

To cash to oal. for; acc't. 



Peter Phidar 
By cash m fnll 



Cr. 



Felix Storrs Dr. 
To cash on former accH. 
14 



David French Dr. 

To2quint.fiah - a g^SJb 



Samuel English Cr. 

By 10 bush. ry«- - a 64 
cash to balance $2.62 



Sylvester Warren Dr. 
To 1 gal. wine - a $1.76 
3 gaJ. N. E. rum a .63 

By 10 bush, wheat a .92 
3 bush com - a .48 



John Stronff Dr. 
To cash to oal. for. accH. 
16 



Aaron Potter Dr. 

To 24 lb. H. tea a $1.20 
2A qumt. fish - a 4.10 
60 lbs. coffee - a .20 



Zera Coleman Cr. 

By2331b8.Dork - a .04^1 



Titus Cole 
To cash m full 
26- 



Dr. 



Simon Pond Dr. 

To 1 chest Bohea tea, 
80 lbs. - . . a .44 



Samuel Adams Dr. 

To cash m full , 161 



11 



12 



100 



138 



8 



3 



10 



99 



49 



10 



194 



36 



ct. 



65 



60 



92 



34 



64 



25 



05 
48 

98 

20 
26 



F 

2 



JaredHill X)r. k 

To 211 lbs. coffee - a SO, 
36^ ibf. sugar - a .14 



% gal. wine - a $1.62 



Charles Lyman Dr. 

To 6^ quint, fish a $4J26 

4 ' 



Dan Burt Cr. 

By cash in full by J. Starr 



Simon Pond Dr. 

To 4 quintals fish a $4 J26 



Charles Gray Cr. 

By ^^ bush, wheat a .92 
Cash to balance .63 



Augustus Young Dr. 
To 112^ lbs, sugar o .11 



Charles Gray Dr. 

'FolOg.W.l.rum a 1.26 



2 



Calvin Owen Dr. 

To 6| lbs. H. tea a $1.19 

8 



Noah Drew Cr. 
By 1 hhd. W. 1. rum, 
63 gal. - - - a- .75 
10 



Calviu Owen 
By cash in full 



Cr. 



Levi Munson Cr. 
V^y cash on account 
11. . 



Levi Munson Dr. 

To^g.W.I. rum a 1.26 
16 gal. molasses a .40 
14— 



26 



27 



17 



12 



11 



Felix Storrs 
To cash in full - 
16 



Dr. 



Philip Carter Cr. 

^y an order on J. Tinker 



Aaron Pbtter Cr. 

By cash on accoont 

18 



Shnon Pond Cr. 
By 21A bush, rye a .62 
lljibusb. com a .48 
19 



Levi Munson 



Dr. 



12 

13 
100 



i? 



ct 
26 
63 



69 

38 

84 



26 



63 



60 



28 



11 



26 



16 



66 
50 



70 



ToUga\.^.^.TOCE>.aH;\ ^\ 



BOOK-KEEPIKQ. 







1] 

Dr. 




THIl I.E6ER. 

SAMUEL ENGLISH 




Cr. 


Jan. 4 1 


To sundries ai pei 
Day Book 


IS 


h 


1B25. 

Feb.fi 

15 


1 


BySbuah. wheal 


4 


I 


3r. Pt 


■ER PrKDAE O 


Jan. 3 


> 


Tobal.anoldace't, 


ais 




Ian. 4 

Peb.12 


; 


Br«ub on Bcc'i. 
cash in fult 


g 

m 




r>^. SYLVES' 


ER WARREN Cr 


Jan. 7 
Feb.H 


i 

3 


To aundriea 


3 
10 


I 


Feb. 14 


3 


By aondriea 


10 


1 


Pr. SAMUEL ADAi 


8 Cr. 


Feb. 3 
2fi 


; 


TocaatoQwc't. 
cast, ia fuU 


1 


f^ 


, 


By sundries 


as 




JJr. Lt:Vl MUNSUN Vr. 



Jan-lO 
Feb. 8 


S 


Toaondrie) 5 

sundHaj n 
Amouol Iranafer- — 
red.pagea 28 


ito. 

19 Feb. 8 

1" 


S 
4 


By aundriea 

Amount transfer- 
red, page S 


13 34 



BOOK-KEEPIKO. 



161 



»1 



CHARLES GRAY 



Cr, 



WE7 
Jan. 24 
Mar.ll 



To sundries 

lOgls.W. I.ram 



o 
12 

18 



ct. 

69 
60 

09 



1826. 
Mar. 7 
April 2 



E^ sondries 
cash in fiiU 



669 
12 60 

1809 



■ 1 

■ i 



SIMON POND 



Cr, 



1826. 
Feb. 2 

2613 
Mar. 6 
April 2 



2 



To6glf. N.E.rtan 
1 chest Bohea tea 
4 quintals fish 
sundries 



36 
17 
38 



93 



d 



1% 

67 



1826. 
Mar.18 



By sundries 
Balance trans- 
ferred 



16 

78 
93 



70 



I 



87 
67 



0r. 




LEVI MTJNSON 






Cr. 


1826. 

Mar.ll 
19 

28 


3 
4 
6 


To amt. from p. 1 
sundries 

12 ^Is. N. E. rum 
sundries 


28 

13 

6 

8 

6ft 


09 
28 
00 
32 

69 


1826. 
Ainil2 


6 


By amount brought 
from pag« 1 
cash oa account 
Hal. transferred 


23 
10 
21 

56 


84 
26 
60 

69 



\ 



Dr, 



ZERA CX)LEMAN 



Cr, 



Jan. 13 



2 



To 3 quintals fish 



12 



76 



|Feb.l6 



By 233 lb. pork 
Bal. transferred 



10 

_2 

12 



48 

27 

75 



Dr. 



Van. 3 



) 



JOHN K ELLE Y 



Cr. 



Tobal.onoldacc't 



122 



Jan. 13 
Feb. 8 



By cash on acc't. 
cash in fiill 



60 

J? 
122 



TITUS COLR 



Cr. 



I 1826. 
Feb.20 



To cash in full 



1949 



11 1826. 
BllFcb. 2 



2 



By sundries 



194 98 



Dr. 



JOHN STRONG 



Cr. 



1826. 
Jan. IS 
Feb. 14 



To cash on acc't. 
cash in full 



46 

99 

tl46 



•1826. 
76 iJan. 3 
25 

05 



1 



By balance on old 
account 



146 



Dr^ 

1825. 
Feb. 3 
Mar. 7 



CALVIN OWE N 



Cv. 



To sundries 
6| lb. HyfoB lea 

I 




Mar.lO 



By cash in fiiH 



Dr. 



E1826. 
an. 3 



THOM AS SCOT T 
fl 1826. 



11 



mam 



53 



ITobal.anoldacc't. 



16 



J|1825.| I 






Cf, 



14 



1 



163 



BOOK'^KESPING^ 



»1 

Vr, 

I 1826. 
IFeb. 10 



DAN BURT 



To 



XV. 



1825. 
Mar. 4 



4 



■diMl^a>«^^BMbA«M^^^ 



Cr. 



BycarfjinfHli 



PHILIP CARTER 



^setB 



7 



Cr, 



|Fob. lOPIT 

i>r: 



'o sundries 



n 



1825. 
65irMar. 15 



4iByord«roiiJ.Tin- 

[ ker for 



11 



6$ 



JOHN DANA 



Cr. 



18S5. 
Feb. 11 



To 4 gals, wine 



1825. 
Mar.22l5lBi 



cash in fall 



JDr. 



DAVID TERRV 



Cr. 



im: 

Jan. 3 



IFeb. 12 



1 Tobal.onoldacc't.l 12 



^y 



3 



By cash in foil 



12 



? JDr, 



» I- 



FELIX STORKS 



cv. 



rmsr 

|Feb.l2 
lMar.i4 



To cash <m titic't. 
cash in fan 



138 
100 

238 



Jan. 3 



1 By bal. oo old acc't. 




■I ' V, < 



238 



DAVID FRENCH 



CV. 



To 2 qointals^fisb 
sundyes 



t 5 



13 



Dr, 
Feb. 16 



50 
§5 



1825. 
llfsr.30 



By cash in foil 



1395 



To sundries 



AARCW P€n'!I^;R 

' iiim. 



49 



05 



Dr, 



** 



Mar. 15 



§825. [ L 
ar. 7 |4r 



^m 



By cash oo acc't. 
bdiance 



49 



Cr. 



AN 



05 



To6ftquint&lsjfis¥ 



;^ 



jl 1826. I 
63l|Mar.^5 By cash in foU 



i»s 



27 



63 



AUGUSTUS YOUNG 



crm: 

Mar. 7 
31 



f! 



4|To lf2A lb. sugar 
13 n)« CwM 



12 
2 



15 



Ar. 



vvki 



38|[Brar.3lM 



Or. 



24 






'W^ 



BytuiidrieB 



15 



24 



Cr^ IS 




.1026. 
IllBr. 



S6.1.L 

. 1 4|To sui 



sundries 



B^3>*t> 



fMu^ T«^ JHttiEies 
I balance 



; :SHt^pr.'^^By c SA in faH , 



I 
25t25i 



JU.46 



^i! 




Ifar. 6 



iByl^.W.I. liun 



i^te 



47 



MMaayMIMlMMa*. 



2» 



mMmMMUI^ 



1 



BOOK'ttEPUta. 



t6S 



A 
B 

Burt. Dan 

c 

Carter^failip 
Cole,TiUis 
Coieniaii. #«ere 

Drew, JoiiB 
Drew, Noah 

E 

Eiuflish, Saaoel 

p 

J^Vencb^ David 



liriOBX TO TBB UK^BB. 

8 



1 



3 
t 

2 

9 
3 



3| 



G 

Oragr, Chartai 

H 

IEll,Jai«d 

K 

Kel^y, John 

li 

Ljrman, Charies 

M 

BfoaMii, L«W 

o 

I Owen, Calirin 



3 

2 

3 

l,t 

S 



P 

Fitadar4 PMar 
Pond, Bfaaon, 
Potter, Aaron 

8 

Scott, Thomas 
Stom, Felix 
StroBg, John 

T 

Terry, David 

w 

Wanen, Silvester 
Yotu^, Angutus 



1 

S 
3 / 

% 

3 • 
2 

3 

1 



Bopk^Uepmg, by Single Entry, shows dearlv tlis state of accounts with 
faidividiials dbalnr on cr^Ut, bat does not ezfaimt the tnie stale of fab af- 
fain to the book Keeper hteuraf. If, therefore, he tHshes to know his prato 
or losses by his business, he nuisl taike an inventory of his stock en hand, 
balances on book and ready mone^, and this mventoiy comparad with thai 
taken at the commencement of busmess, will show the gain or loss by trade, 

Inventory taken from the foregoing example j April 3, 1826. 



Money on hand 5^^*^ 

148 lb. Coffee, a ISi 27.01 

133» lb. Sugar, a OM 126.66 

12»lb. H. Tea, a gl, tnS5 

2331b. Bohea Tea, a .40 93J0 

2di gal. W. I. Rom, d .76 17^2 

$8nl8. JN. E. Ram, a M J8M6 

87iai8. Molasses, a JfS 94.36 

€9 gals. Wine, a 51.31 90.39 

Caitied up 994.39 



Produce on hand 
Due me as per Leger 

I owe 89 per Leger 

Net Esh&te, April 3, 1825 
Ret Estate, Jan. 3, 1826 

Net gain in 3 nontha 



Brought up 994.39^ 



60.76 
126Je9 

ni1.43 
25.80 

1146.68 
lOSOJSO 

8649 



2. BILLS OF PARCELS. 

No. II. 



No.i 

JHonronia, Jan, 26, 1826. 
Mr. Oliver Dvravce, 

Bovf^hi of Mir. Oiorge Merchant, 
8 yds. of Oamblet, at 61 - 6J67 
3yds.ofBocking,at3^6 - 1.76 
3 yds. of Bombaaett, at 213 1.12 

^ yd. of Plash, ai l6|6 - 036 

flOjS 

GhHfed ukaecnimu 



Ptru, Ike, 29, 1824« 
Mr. Mason Prior. 
IScught of John Lurtfur, 
One pair of Oxen - g^JOO 
Four Cows . ^ • 49 JO 



Received payment, ^116.50 

JO&ir LVRCBBR. 



164 or Noirss and bonds. 

3. OF NOTES. 
JVb.I 

Dorset^ Sqit 18, 18S8. — ^For valae received, I promise to pajp 
to CHiver Bountjfidf or order, sixty-three dollars, mfy-four cents, 
on demand, with interest aftet three months. 

Attest, Tmothy TtsUmony. Joel Trustt. 

J^o. n. 

(renevOi Sept 18, 1828.— For value received, I promise to pay 

to O. B^ or bearer, — ^— dollars cents, six months 

after date. Reuben Pencii.. 

^0, III, * , By tuM> persons. 

BQlfortj SepL 18, 1828.— For vdue received, we, jointly and 

severdly, promise to pay to C. D., or order, dollars 

cents, on demand, with interest Alden Faithful. 

Attest, Obed Hakf James Faiefacs. 

#Vb. JV, Nhte to a Bank. 

Ninety days after date, we, jointly and severally, promise to 
pay the President, Directors and Company of the 

at their office of discount and deposit in Burlington, six 
hundred dollars, for value received. Peter Careless. 

BudwgUm, August 8, 1831. Oliver Scovel. 



4. OF BONDS. 

A Bona vmk a Condition from one to another. 

KNOW all men bv these presents, that I, C. D. of ^c. in 
the county of &c. am held and firmly bound to E. F. of ^. in 
two hundred dollars, to be paid to the said E. F. or his certain 
attorney, his executors, adsafalistrators, or assigns, to which 
payment, well and truly to be made, I bind myself, my hours, 
my executors and administrators, firmlv by these presents. 

Sealed with my seal. Dated the eleventh day of in the 

year of our Lord one thousand eight hundred and twenty-two. , 

The condition of this obligation is such, that if the above 
bound C. D., Ins hebrs, executors or administrators, do and shall 
well and truly pay, or cause to be paid unto the above named 
£. F., his executors, administrators or assigns, the full sum of 
two hundred dollars, with legal interest for the same^ on or be- 
fore the eleventh day of next ensuing the date hereof: 

then this obligation to be void, or otherwise to remain in full 
force and virtue. 
Signed, tfc. 

Ji Condition qf a Counter Bond, or Bond of indtmnitiff uhert 
one man becomes hound for another, 
THE condition of this obligation is such, that whereas the 
Mhore named A. B., at the special mstance and request, iknd for 






0¥ 01eU>ERS«^ 165" 

I 

Uie oo]^ proper d^bt of the above bound C. D., together with- 
tbe Haia C. D^ iSj and by one bond or obligation bearing equal 
date inth the obligtllion above n^tten, held and finnly bound 
unto E. F. of &.C. in the penal sum of — "■ ■ ' doUars, condi- 
tioned fbr the payment of the sum of Ifec. with legal interest 

fcr the same, on or before the -^ — — day of—- next 

ensuing the date of the said in part repited obligation, as in and 
by the said in part recited boiid, with the condition thereunder 
written, may more fully appear : If, therefore, the said C. D ^ 
his heirs, executors or admimstrators, do and shall well and 
triily pay oi cause to be paid lihto Uie said E. F., his executors, 
adn^inistratord, or assigns, the said sum of &c. with l^gal inter- 
est of Uie dame, on the said — day of &c. next eiujuisg 

the date of the said in part recited obligation, according to the 
truci intent and meaning, and in fidl discharge and satisfaction 
of the said in part recited bond or obligation : then kfi, other-, 
wise &Ci 



5/ OF RECEIPTS. 
JVb./. •• ^ 

OocfiiMm, iS^. 19, 1834. Received of Mr. Durance Ml&fj 
ten dollars in nill of all accounts. James Jewett. 

M.IL 

Rigate^ Sept. 19. 1824. Received of Mr. Jamai Jewett, five 
dollars in full of all accounts. Duraivce Ai)ley» 

JVb. III. Receipt for an endorsement qn a note. 

Buffldoi Seft. 19, 18^ jtecelved of Mr. Simpson Easdy (by 
the hand of Titus Trusty), sixteen doljars twenty-five cents, which 
is endorsed on his note of June 3, 18^ Peter CarefuIi. 

JV*o. IV. Aireceiptfcr money received oh occounL 

Mount Hope, Sept. 10, 1824. Received of Mr, Oriand Lan- 
dike, fifty dollars on account Eldro ELBRinoE. 

•Yo. V. Receipt for interest due on a bond^ 

Received this day of- — of Mr. A. B.^the sum of 

five pounds in full of one year's interest of 100 pounds due to 

mo on the day of — last, on bond firom the said 

A. B., I say received. By me, G. D. 



6. OF ORDERS* 

JYo.1. 

Mr, Stqshen Burrowsy^-Qi^ 
For value received, pay to A. B. ten doQan^ and pla^e the 
same to my account ** M«fii>^ ^v^^^a^BLo. 

mimot,&pt.l6,l&i5. 
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M. n. 

Sir, . BofUm, Sept, 9, IdSii. 

For value received, pay 6. R. eighty-six cents, and this witfir. 
yoor receipt shall be your discharge m>m me. 

7b Mr, David Bottom, John Colbu&n. 



7. OF DEEDS. ] 

Ab./. * A Warrantee Deed, 

j Know all men bt these presents, . That I, Isaac Snow,. 
, of Bridgewater, in the County of Windsor and State of Ver- 
1 mont, gentleman, for and in consideraticHi of one hundred and 
, fifty dbUars and forty-five cents, paid to me by Samuel Pendle- 
, ton, of Woodstock, in the County of Windsor, and State of 
Vermont, yeoman, the receipt whereof I do hereby acknowl- 
edge, do hereby give,, grant, sell and convey to the said Samuel 
Pendleton, his heirs and assigns, a certain tract and parcel of 
land, bounded as follows, viz. 

[Here insert the hounds, together wOh all the privikges and' 
appurtenances thereunto belonging,] 

To have and to hold the same unto the saM Samuel Pendle* 
ton, his heirs and assigns, to his and tibeir use and behoof £>r- 
ever. And I do covenant with the said Samuel Pendleton, hia 
heirs and assigns, that I am lawfully seized in fee of the prem- 
ises, that they are free of all incumbrances, and that I will war- 
rant and defend the same to the said Samuel Pendleton, his 
heirs and assigns forever, against the lawful claims and demands 
of all persons. 
In witness whereof, I hereunto set my hand and seal, this 

day of in the year of our Lord one thousand 

eight hundred and twenty. Isaac SNaw. ( ) 

Si^nedj seeded, and delivered } 
m presence of \ 

RS. R.N. 

No, JOT. Quitdaim Deed, 

Know all men bt these presents, That I, A. B«, of^ &c., 

m consideration of the sum of — • dollars, to me paid by 

, C. D. of, &c., the receipt whereof I do hereby acknowledge, 

' have remised, released, and forever quitclaimed, and do by these 

I presents ^ remit, release, ar.d forever quitclaim unto the said 

C. D., his heirs and assigns, forever, [Here insert the premises,] 

To have and to hold the same, together with all the privileges 

and appurtenances tnereunto belonging, to him the said C. I).^ 

his heirs and assigns forever. 

In witness, fye. 
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3Vb. nL Mortgage Deed. 

Kirow ALL MSir bt these presents, That I, Simon .Peters, 
of-' in the county of in the State of Black- 
smith, in consideration of • dollars — cents, paid by 

Elyin Pairface, of in the county of in the State 

of Shoemaker, the receipt whereof I do hereby acknowl- 
edge, do hereby give, grant, sell and convey unto the said 
Elvin Fairface, his heirs and assigns, a certain tract and parcel 
of land, bounded as follows, viz. [Here insert tht hounds, together 
with all iht nrvoileges and appurtenances thereunto belonging^ 
To have ana to hold the afore granted premises to the said 
Elvin Fairface, his heirs and assigns, to his and their use and** 
behoof forever. And I do covenant with the said Elvin Fair- 
face, his heirs and assigns, that I am lawfully seized in fee of 
the afore granted premises: That they are free of all incum* 
brances: That I have good right to sell and convey the same 
to the said Elvin Fjairface : And that I will warrant and defend 
the same premises to the said Elvin, his heirs and assigns for 
ever, against the lawful claims and demands of all persons. 
Provided neverthdessy That if I, the said Simon Peters, my 
heirs, executors, or administrators, shall well and truly pay to 
the said Elvin Fairface, his heirs, executors, administrators or 

JLssigns, the full and just sum of dollars cents, on or 

before the day of which will be in the year of our 

I Lord eighteen hundred and ^, with lawful interest for the 

same until paid,, then this deed, as also a certain bond [or not^, 
as ihe case may be]^ bearing even date with these presents, 
.given by me. to the isaid Fairface, conditioned to pay the same 
sum and interest at the time aforeskid, shall be voifl, otherwise 
to remain in full force and virtue. In witness whireof, I, the 
said Simon, and Sarah iny wife, in token . that she relin- 
quishes all her right to dower or alimony in and to the above 

described premises,, hereunto set our hands and seals, this 

day of in the year of our Lord one thousand eight hundred 

jand twenty-five. 

SiMOK Peters, O | 
. Signed, sealed, and delivered^ } Sarah Peters, O 

in presence of i 

ft. T. W. A. 



8. OF AN INDENTURE. 

A common Indenture to hind an Apprentice. 

THIS Indenture imtnesseth. That A. B. of, &c. hath put and 
idaced, and by these presents doth put and bind ^v^\s& vss&w 
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•O. D., and he, the said C. D^ doth hereby pirt, place sod hind 
oat himself as an apprentice to R. P. to learn the art, trade, 

or myBtery of . The said C. D. after the manner of an 

apprentice, to dwell with and serve the said R. P. from the 

day df the date hereof, until the day of — — which will 

be in the year of our Lord one thousand eight hundred and 

at which time the said apprentice, if he should be liv^n^ 

will be twenty •K)ne years of age. Dnnng which term or time 
the said apprentice his said master well and fidthfully shall 

' serve ; his secrets keep, and his lawful commands every where, 
and at all times, readily obey. He shall do no damage to his 
said master, nor wilfully suffer any to be done by others ; and 
if any to his knowledge be intended, he shall give his master 
seasonable notice thereof He shall not waste the goods of 

'*' bis said master, nor lend them imlawfully to any ; at card% 
dice, or any unlawM game he shall not play ; fbilnication be 
shall not commit, nor matrimony contract, during tiie said term: 
taverns, ale-houses, or places of gaming, he shall not haunt or 
frequent: From the service of his said master he shall not 
absent himself; but in all things, and at all times, he shall 
caiTV and behave himself* as a good and ^ithful apprentice 
ought, during the whole time or term aforesaid. 

And the said R. P. on his i)Bit, doth -hereby promise, cove^ 
nant and agree to teach and instruct the said apprentice, or 
cause him to be taught and instructed in the art, trade, or call- 
ing of a -^ by the best way or means he can, and also teach 

and instruct the said apprentice, or cause him to be taught and 
instructedit<>]^ead, write, and cipher as &r as the Rule of Three, 
if the said ,apprei9lice^^^ .capable to learn, and shall well and 
faitl^illy 4^d and provide K>r the said apprentice, good and 
sufficient meal, drink, clothing, lodging and other necessaries 
fit and convenient for such an apprentice, during the term 
aforesaid, and at the expiration thereof shall ^ve unto the said 
apprentice two suits oi wearing apparel, one suilable for the 
Lord's day, and the other for working days. 

In testimony whereof, the said parties have hereunto inter- 
changeably set their hands and seals, this said -^ — r~ ^^y of 
■ ■' in the year of our Lord one thousand eight hundred 
and . 



Signed, sealed^ and ddivered, } 
wpmence qf I 
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